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low temperature conditions (approximately 
0°-10°C. above zero) for 30-50 days, depending 
upon the variety. After this the winter plants 
will be able to continue and complete their de- 
"velopment under the usual spring and summer 
field conditions. The second way is to alter their 
nature, after which they will cease to be winter 
plants with regard to their heredity. In both 
cases the change in the development of winter 
plants in spring sowings must be brought about 
by the action of the corresponding thermal con- 
ditions. They wili differ only in the following. 
In the first case when vernalizing the winter va- 
riety, plants or seeds that have just begun to 
germinate are afforded the low temperature re- 
quired by the nature of these organisms. There* 
fore the process of vernalization goes on nor- 
mally for the development of the winter plants. 
The changes are the usual ontogenetic ones 
(growth changes). The seeds of a crop of such 
plants have the same heredity; they will possess 
the same winter habit as the seeds of the preced- 
ing generation. In the second case, at a certain 
moment during the passage through the phase of 
vernalization, the plants are afforded not the low 
temperature (near OX.) wliich they require for that 
particular process but the usual spring tempera- 
ture. Two alternative possibilities arise: either the 
process of vernalization will not take place alto- 
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gcther, the plants will not complete, will not go 
hiough, the process of vernalization for lack of the 
requisite theinial conditions and will therefore be 
unable to develop further; or the process of vcr- 
nalization will take place, but under rather unsuit- 
able thermal conditions. These changed tliermal 
conditions will cause the process of vcniali- 
•zation to be completed differently from the way it 
would under normal conditions, i e., when the 
temperature is low. It goes without saying that 
with the change in the process there will also be 
a change in the body, which is the result of this 
process. The entire further development of this 
body, though in external appearance indistin- 
guishable from the development of tlic usual, nor- 
mal unchanged plants, will be different, as can 
readily be observed in the plants of the following 
generation. In order to pass through the phase of 
vernalization the next generation’s plants will 
tend to elect the conditions which were forced on 
the previous generatii n. Instead of winter plants, 
plants with a tendency toward the spring habit 
will be obtained. 

In the experiments relating to this question 
made in laboratories under our supervision by 
Comrade A. A. Avakian and other scientific work- 
ers of the All-Union Institute of Selection and 
Genetics, many hereditary spring forms have been 
obtained from winter forms. Hereditary spring 
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forms have been oljtained from all standard vari- 
eties of winter wheat experimented on. On the 
other hand, quite a number of spring forms of 
wheat and barley have been converted into hered- 
itary winter forms. 

From the point of view of mastering the proc- 
ess of directing changes in the nature of organ- 
isms, experiments in the conversion of winter 
forms into sjiring forms are of greater interest to 
the experiiiu liter than tlie conversion of spring 
forms iiitg winter forms. Experiments of the 
first kind are more convenient to perform and the 
results are more easily ascertained. One need only 
.sow in spring the seeds taken from the experi- 
miiita! jilanls and the results are at once appar- 
ent. All plants which oar normally clearly indi- 
cate that their hcreditar> winter habit has al- 
leady been altered to the spring habit. However, 
in exptiimciits made to convert spring forms into 
winter foiiiis it is difficiill to discover changes 
even where the sowing material had been delib- 
erately changed. When such material is sown 
in Sjiring the experimental plants will be practi- 
cally no dilTeient from the usual, unchanged 
spring forms because the acquired tendency to- 
ward the winter habit was not fixed. They will ear. 
li sown in autumn, a change in their nature will 
likewise be difficult to perceive even if the experi- 
mental plants pass the winter. After all, in many 
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cases even ordinary spring plants can endure 
winter in the absence of severe frosts. Rut when 
there are such frosts the slight conversion of 
spring forms into jvinler forms seldom saves these 
plants from the devastating (ff(cl of winter. Tlie 
changes must be more powerful, but tliis can 
be accomplislied only over several generations 

Experiments in the conversion of spring forms 
of grains into winter forms are, hov/evt r, of great 
practical interest tor obtaining winter-hardy vari- 
eties. 'there already are a number of winter forms 
of wheat and barley which were obtained from 
spring forms by means of training, by bringing 
the environment to bear on them. Tliese forms are 
not inferior, and some are oven s:iperinr, in poijit 
of forst resistance, to the most fro.st-resislant va- 
rieties used in praoiieal farmimf. 

The science of agrobiology is confronted with 
the task of elaborating more and more concrete 
methods of altering the Ivredity of plant organ- 
isms in the direction we desire. 

Let us briefly set forth the technique of trans- 
forming, through the action of environmental con- 
ditions, hereditary winter forms of cereals into 
spring forms and spring forms into winter forms. 
Winter forms, as is known, require a lenglliy 
period of low thermal conditions to nass fhrotndi 
the phase of vernalization. Spring forms do no) 
require such conditions. 
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In order to transform winter forms into hered- 
itary spring forms tlie process of vernalization 
of winter forms must be acted upon not by low 
' (near 0°C ) temperatures but by the higher tem- 
peratures that occur in the fields in spring. Ac- 
cording to our thesis, if a change in the proc- 
esses takes place it will be adequate to the in- 
fluence exerted. 

In the next generation all proci'sses of devel- 
opment must be gone through anew, as it were, 
in the same form in which they went on in the 
preceding generation. In the preceding genera- 
tion, when not a low but a high temperature acted 
on the piocess of vernalization of winter forms, 
the process changed in accordance with the action 
of the temperature. Consequently, in the next suc- 
ceeding generation the process of vernalization, 
which in the previous generation was traversed 
under the action of a higher temperature, will 
require the same conditions (a high temperature). 
This general proposition has been shown to be 
true in many experiments performed by ns and 
many other scientific workers. However, despite 
tlie correctness of this general proposition, the 
desired result is not certain to be achieved in 
every particular case. The concrete possibilities 
and methods of altering the nature of organisms 
must still be w'orked out separately in each in- 
dividual case. 


86 



In order to change winter plants to spring 
plants it is necessary to bring a high temperature 
to bear upon the process of the vernalization 
phase. But we kaow ihat in winter plants the 
process of vernalization does not take place when 
the temperature is high, or at least takes place 
very slowly. Winter wheat plants and the winter 
plants of other cultures can grow for months 
under a high temperature without going through 
vernalization and consequently without changing 
this process. 

In practice many varieties of winter plants 
have been sown for many years on large areas in 
the beginning or middle of August, i e., long be- 
fore the cold winter weather sets in. The lower au- 
tumn temperatures usually set in a month or two 
after the sowing season. Yet in crops thus sown 
winter plants never turn into spring plants. F.x- 
perimentally, too, winter plants can be kept for 
many months in a warm place (a greenhouse) but 
all the time they will, look like grass. They will not 
be able to become vernalized, will not come into 
ears. Consequently, the process of vernalization 
did not change when the temperature was raised. 
Winter plants do not ear in the absence of the 
low temperatures they require for the phase of 
vernalization. 

One may arrive at the erroneous conclusion 
(and the geneticists not infrequently do so) that 



it is impossible to direct changes in the nature of 
organisms by bringing conditions of life to bear 
-upon it. As a matter of fact, however, as our 
numerous experiments have shokwn, winter plants 
can be converted into hereditary spring plants. 
Moreover, .sucli conversion takes place only as a 
result of the action of high temperatures upon the 
process of vernalization, i.e., sucli temperatures ' 
as usually prevail in tlie fields in spring. The 
cases in wliich winter plants are kept for a long 
time under high thermal conditions and no 
change m heredity is obtaiiK'd meitly go to show 
that tile j)lanls, or rather their process of ver- 
nalization, did not respond to these condi lions. 

In the example we arc analyzing, the plant 
organisms failed to respond to the influence 
brought to bear upon them because of the con- 
servatism of heredity. The experimenter is there- 
fore confronted with tlic task of finding better 
methods that will make it possible to induce 
the required action. A method already exists 
whereby a certain percentage of a hereditary 
spring form may be obtained from hereditary 
winter forms of any variety of cereals. 

Experimental data and also a number of gen- 
eral biological observations have led us to con- 
clude that relatively high thermal conditions 
should be brought to bear on plants of winter 
habit with the aim of converting their heredity 
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into that of spring habit not at the beginning of 
the process of vernalization (and in general at 
no time during tlie process) but only at the end, 
upon Us completion. Tliis is what success in 
bringing influence to bear hinges upcin 

The usual duration of the process of vernali- 
zation in most winter grains, given low (0° to 
2°C.) thermal conditions, is .'10 50 d.'\", depend- 
ing upon the variety. 

The winter plants must be enabled to go 
through the process of vernalization at low tem- 
peratures, i.e., at temperatures suitable to their 
heredity. But just before the process of vernaliza- 
tion ends, higher thermal conditions must be 
created, the plants must be provided with the 
usual spring conditions. It&ually the process of 
vernalization does not take place in winter plaids 
when the tempeiature is high But if high ther- 
mal conditions are created just before the com- 
pletion of the vernalization procc-s the jilants 
will finish this process, though slowly and pain- 
fully, if one may say so. All further development 
will proceed normally since in spring and summer 
the environmental conditions in the fiehis are 
suitable for this development. 

Experiments in the conversion of winter plants 
into spring plants were carried on a.s follows. 
Seeds of a winter variety were taken and, before 
spring field sowings became possible, different 


89 



portions of these seeds were vernalized for differ- 
ent numbers of days at temperatures usual for 
winter plants. One sample of seeds was vernal- 
ized for 5 days before it was spwn in the fields, 
ano-thcr for 10 days, a third for 15, etc., up to 
40-50 days. All these seeds vernalized to different 
degrees were separately sown in tlie fields in beds 
at one and the same lime early in spring. The 
plants grown from the samples of seeds that had 
been completely vernali/ed before bt-ing sown in 
the fields developed normally, without delay on 
account of the vernalization stage (since that had 
already been gone thronpli); they produced 
straws and spikes. 1 lowever, the plants obtained 
from sami)les that did not •pnle complete the 
process of vernali/alion before they are sown 
finish it quickly if low temperatures prevail for a 
relatively long period under fkld conditions after 
the sowing in spring. If that is not the case the 
plants grown from seoils that were not complete- 
ly vernalized before the sowing will be slow to 
finish the vernalization process. Such plants like- 
wise ear, but with more or less delay. These plants 
are the most interesting for the purposes of the 
above-mentioned experiment. It is from them that 
one most frequently succeeds in obtaining heredi- 
tary spring forms. Further work along the line 
of obtaining spring forms from winter forms 
therefore requires that the seeds be taken from 
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samples of plants not completely vernalized 
before the sowing but which finish the process 
of vernalization after the sowing, in spring, under 
field conditions, from the seeds of such winter 
plants one can obtain a certain percentage of 
hereditary spring forms. This was the way many 
spring forms were obtained from all the winter 
varietits of wheat experimented with at the Insti- 
tute of Selection and Genetics of the Lenin Acad- 
emy of Agricultural Sciences of the U.S.S.R. 

It is thus clear that the hereditary winter 
habit can be changed to the spring habit. This 
change can be brtn'ght about by the action of 
high temperatures tliat suit the heredity of the 
vernalization stage of cereal forms called spring 
plants. This corrobc>raies the correctness of the 
general proposition that a change in the heredity 
of any property corresponds to the action of the 
external environmental conditions. 

As has already been stated, not all seeds 
obtained from grafted plants produce hybrid 
plants. The percentage of Inbrid plants secured 
depends on the ability of the experimenter to over- 
come the resistance of the grafted breed and com- 
pel it to assimilate plastic substances to which it 
is unaccustomed. Analogously, spring plants will 
not be obtained from all seeds of winter-wheat 
plants taken from parent samples which wore 
known to have assimilated, i.c , finished, vernal 
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ization under high, spring temperature condi- 
tions. 

In the majority of such cases what happens is 
something very much like the behaviour, during 
the spring sowing, of plants obtained from the 
usual, unchanged winter seeds. This takes place 
because when sowing seeds even from plants 
known to have been changed with regard to the 
vernalization stage one frequently obtains plants 
which do not yield spikes if sown in spring. 

Thus, in the spring of 1936, three winter vari- 
eties of wheat were drill-sown in the fields of the 
Odessa Institute of Selection and (ienelics; the 
seeds were of the usual, unvernalized kind. It was 
an early spring, long and cool. Usually when win- 
ter plants are sown in spring they cither do not 
ear at all that summer or car \crv sparsely 
and late in the season. But the plants of the 
above crop of all three varieties (Novokrymka 
0204, Kooperatorka and Stepnyachka) eared uni- 
formly though late, and yielded a fairly good 
harvest. The seeds of all three varieties of th’is 
crop were drill-sown again in the spring of 1937 
in the open field without prior vernalization. As 
a variant of this experiment, seeds of the varieties 
in question taken from ordinary winter crops 
were all sown at the same time in one locality. 
One would expect that the plants of the winter 
variety obtained from seeds of the crop planted 
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in the spring of the preceding year (without pre- 
sowing vernalization) sliould in the new genera- 
tion (the 1937 spring sowing) ear more uniform- 
ly, produce a greater percentage of eared plants 
in comparison with the second variant. In actual 
fact, however, the opposite proved to be the case. 
With regard to all three varieties the plants ob- 
tained from hOods sown in spring for the first time 
yielded a percentage of eared plants which, on the 
whole, w'as small. Besides, the earing was much 
delayed. Yet the percentage w'as considerably 
greater than that obtained from the seeds resown in 
spring. However, the plants from the seeds sown 
t1i>' second time in spring eared much earlier. 

The result of this experiment patently demon- 
strates that the unusual termination of the process 
of vernalization in the winter plants of the 1936 
spring sowing by the use of unvernalized seeds 
definitely changed the nature of the winter plants. 
At first sight it may seem that the change which 
occurred was not in the direction of the spring hab- 
it, as it should have been, hut in the direction of a 
still greater winter habit. After all, a smaller per- 
centage of oaring plants was obtained on the plots 
sown in 1937 with these seeds than on the plots 
sown with seeds of the same varieties, but with 
seeds sown for the first time. As a matter of fact 
the change in the vernalization stage of plants of 
the 1936 sowing under analysis proceeded in the 
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direction of lessoning the winter habit (the re- 
quirement that tlie process of vernalization be 
traversed at low temperatures). But many expori- 
nlents show that when the old, long-established 
property of heredity, in the case under examina- 
tion the property of winter habit, is abolished, no 
established new heredity (in our ca'^e, the spring 
habit) has as yet been obtained. In the vast 
majority of such cases one obtains plants possess- 
ing a so-called destabilized heredity. 

Plant organisms are said to have a destabi- 
lized heredity when their lonservatism has been 
abolished, when their capacity to elect e.xternal en- 
vironmental conditions has been weakened. Such 
plants, instead of retaining their conservative 
heredity, retain, or newly exhibit, only a tendency 
to give prefeience to some conditions over others. 

Heredity can be destabilized in the following 
way: 

1) by grafting, i.e , by uniting the tissues 
of plants of different varieties; 

2) by subjecting plants to the injluence of the 
environment at definite moments when they arc 
undergoing developmental processes of one kind 
or another’, 

3) by crossbreedtng, paiticulaily of forms 
sharply differing in habitat or origin. 

Much attention was paid by some of the best 
biologists— Burbank, Vilmorin, and particularly 
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'Michurin — to the practical value of plant organ- 
isms with destabilized heredity. Plastic plant 
forms with unestablished heredity, obtained in 
this or that way, must bo planted from genera- 
tion to generation* under conditions the require- 
ment or stabilization of which are to be induced 
m the particular organisms. 

Usually when a plant with a nondestabilized 
heredity lacks the conditions necessary for some 
process to take place, as, for instance, when the 
low thermal conditions required for the ver- 
nalization stage of winter plants are lacking, the 
process does not take place. The plant waits, as 
it were, for the requisite conditions to arrive. If 
the temperature drops at night the autujnn-sown 
winter plants go through the vernalization stage. 
If the temperature rises in daytime the vernali- 
zation process stops until a lower temperature 
sets in, even if the interval lasts many days. 

But orgnni.sms whose heredity is destabilized, 
as for instance the progeny of the winter plants 
whose vernalization .stage was completed not 
under low but under high, spring temperature 
conditions, do not possess an established heredity 
(requirement) but only a tendency to the condi- 
tions under which the vernalization process of the 
plants of the preceding generation was completed. 
If no such temperature sets in, the process will 
not wait but will take place under whatever tem- 
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perature there is. Ordinarily, in the field, ther- 
mal and many other conditions, as a rule, vary, 
fluctuate. Owing to the conservatism of their he- 
redities plant organisms stubbornly and unswerv- 
ingly elect from their varying, Ituctuating en- 
vironment only what is needed for particular proc- 
esses to take place. But if the heredity is desta- 
bilized, not fixed, the process fluctuates, moves in* 
various directions, as they say. When the temper- 
ature is low it goes in one direction; when a 
higher temperature sets in, it takes another di- 
rection. As a result the process is not coordinat- 
ed. This explains the cases of failure to ear when 
winter wheat whose vernalization stage has been 
deliberately changed is sown in spring. They 
remain in the tillering phase not on account of 
their winter habit but because the different direc- 
tions which the vernalization process takes make 
it impossible in these cases for the process to be 
completed. 

For plants with changed, destabilized heredity 
the conditions of cultivation must be selected 
with skill. It must be remembered that these 
plants arc frequently most susceptible to envi- 
ronmental conditions. Therefore it is necessary to 
provide, as far as possible, the conditions toward 
which it is desired to direct, to fix the heredity. 

In nature the evolution of plants and animals 
proceeds through random changes in the old he- 
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redity, through the fortuitous building and fvcor 
tlon of a new heredity. In experimental as well 
as in practical farming the heredity of particular 
processes of plant and animal organisms can be 
made to undergo a directed change, and the 
building and perpetuation of the new heredity 
can be directed. 

To obtain hereditary spring forms from the 
seeds of destabilized winter plants, i.e., such as 
comp!<>ted the vernalization stage at high tem- 
peratures, they must be sown in the field in 
spring at different dates, the first as early as pos- 
sible. This will make it possible for the vernaliza- 
tion process of the plants of this or that sowing 
date to coincide with the environmental condi- 
tions toward which they tend. Such plants ear 
quickly The seeds taken from them will, as a 
rule, in their vast majority, produce offspring 
closely akin in behaviour to the spring forms. 
But the heredity of such forms will still be fixed 
to only a small extent. If the sowing conditions 
in spring are -unusual (for instance, if the spring 
is too protracted and cold or too hot and short) 
these plants may deviate from the more or less 
established spring form of life. In general, after 
changing the heredity of the winter plants by 
bringing the spring thermal conditions to bear on 
the vernalization process at the time of its com- 
pletion, the heredity of the spring habit must be 
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fixed over a period of two or three generations 
Only thereafter will the form be really established 

For practical purposes great importance at 
taches in a number of districts of the U.S.S.R. to 
the conversion of spring cereal forms into win- 
ter-hardy winter forms and winter forms into 
more hardy, more frost-resistant forms. These 
experiments in no wise differ in principle from the 
experimental work pi-rformed in the cases already 
discussed relating to the conversion of winter 
plants into spring plants. Hereditary spring va- 
rieties arc changed info winter varieties by sow- 
ing them late in the autumn. The spring forms of 
coreaU are provided with low thermal condi- 
Ik ns at tlie time they go through the vernaliza 
tion process, a long period (autumn, winter and 
early spring). A repeated sowing of the seeds ob- 
tained from these plants in late autumn fortifies 
the now property of winter habit. Their require- 
ment of low thermal conditions for the vernaliza 
tion process is enhanced. 

As the succeeding generations are sown .from 
year to year under increasingly severe wintering 
conditions, cereal plants with still unestablished 
(destabilized) heredity of the vernalization stage 
will require low temperatures to an ever-increas- 
ing degree. They will acquire the property of 
increasing resistance to severe frosts. At present 
we have a number of good forms of winter wheat 
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obtained by various experimenters from spring 
wheats. These new forms are no less frost-resis- 
tant than the winter variety Lutescens 0329 of the 
Saratov Plant-Breeding Station, which is so far 
considered the most frost-resistant of all wheats 

A. F. Koiov and N. K. Shimansky, research 
workers of the Institute of Selection and Genet- 
ics, obtained after several generations a winter 
form of wheat from the spring form Eiythrosper- 
mum IIGO by means of late, prewinter sowing. 

• When sown at the experimental base of the Lenin 
Academy of Agricultural Sciences of the IJ.S.S.H. 
at Gorki Leninskiye, Atoscow Kogion, and also 
on the experimental plots of tlie Krasnouia, Bar- 
naul and Semipalatinsk plant-breeding stations 
and elsewhere, this form proved itself a promis- 
ing variety for these districts. 

A point of interest here is the fact that the 
seeds of this wheat distributed in tiie autumn of 
1940 among the places indicated alt came from 
one bag. But since this wheat is not yet estab- 
lished, is still highly plastic, it deviated at each 
place where it was grown in the direction of the 
conditions of life, of the conditions of cultivation. 
The conditions prevailing in each locality left 
their imprint upon this plastic, pliant form of 
plant. Under the severe wintering conditions in the 
districts of Siberia this wheat is becoming eacli 
year more and more frost-resistant, winter-hardy. 
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(Comrade A. A. Avakian converted spring 
wheat Lutescons 1163 bred at the Institute of 
-Selection and Genetics into a winter wheat b> 
sowing it late in autumn. Today this wheat 
conios close to the most frost-resistant winter 
varieties in regard to its resistance to the incleni 
encies of winter. A number of wheats which in 
this res-pcct excel the most frost-resistant Lutes- 
lons 031*9 were obtained by converting natural 
Siberian windfalls of spring wheats into winter 
wheats. Tims, the wheat harvested by the kol 
Ivhoznik Sekisov (Michurin Kolkhoz, Barnaul 
District, Altai Territory) already far surpasses 
the Saratov Lutescens 0329 in frost resistance. A 
number of other for ms of winter wheat obtained 
from spring windfalls in Siberian plant-breeding 
stations also represent exceedingly promising ma- 
terial for growing highly winter-hardy varieties. 

Comrade Solovey, a scientific worker, ob- 
tained a winter form by the late autumn sowing 
of spring barley Pallidum 032 of the Odessa 
Station. Owing to the plasticity of this form it 
proved to be readily adaptable to rather severe 
wintering conditions. In our opinion this barley 
is now one of the most winter-hardy varieties 
among all the winter barleys known to us. It 
has already withstood quite well two winterings 
on a section of the experimental base of the Acad- 
emy of Agricultural Sciences at Gorki Lenin- 
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skiye, near Moscow, and also at the Kazan State 
Plant-Breeding Station. Ordinary winter barleys 
do not survive the winter in these regions. 

The most interesting thing for practical farm- 
ing in these experiments is the fact that it is quite 
easy to increase from year to year the resistance 
of the above wheat and barley forms to frost 
and other tribulations of winter. Unestablishcd 
forms, forms not yet consolidated after their he 
redity was destabilized, can easily be altered to 
acquire increased resistance by bringing more and 
more severe wintering conditions to bear on them 
with each passing generation. The properties ac- 
quired from generation to generation will become 
more and more fixed. But the acquired properties 
can easily be lost if the material still uneslal)* 
lished during the first few generations is not han- 
dled skilfully. Let us cite tlie following instance. 
The winter barley which, as already stated. Com- 
rade Solovey obtained from spring variety Palli- 
dum 032 when sowing it in experimental plots 
located in the central zone of the Soviet Union 
has proved to be the most winter-hardy of all 
winter barleys we know of. In the spring of 1940 
some plots of the All-Union Agricultural Exhibi 
tion were sown with samples of this barley. For 
some time it behaved like a winter form. The 
plants trailed on the ground; no straw (flowering 
shoots) developed, ft was assumed that, being a 
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winter form, the plants of this barley could not 
pass through the vernalization stage under 
spring thermal conditions. However, as after- 
wards appeared, all plants on this 100-metre plot 
rapidly formed flowering .shoot’s, eared well and 
yielded a good crop. This indicates that the he- 
redity of the winter habit had not yet become con- 
solidated in this form of barley. Having been 
sown in spring and having waited a while for 
cool thermal conditions to set in, which naturally 
did not happen, the plants went tliroiigh a new 
type of vernalization, i.e., became vernalized as 
spring plants. The seeds harvested from those 
plants were sown in the autumn of the same year, 
HHO, by Comrade Avakian on plots located at the 
experimental base of the Lenin Academy of Agri 
cultural Sciences of the ILS.S.R. near Moscow. 
At the same time seeds of this variety taken from 
(lie exhibition sector of the 1939 autumn sowing 
were planted. It appeared that the plants from the 
spring-sown seeds of the preceding year with- 
stood the winter of 1940-41 incomparably worse 
than the variant obtained from the seeds of the 
crop sown in the autumn of 1939. The cultivation 
of only one generation of plants of the indicated 
barley variety under the conditions of spring sow- 
ing considerably weakened the property of win- 
ter hardiness of the offspring of these plants. On 
the basis of this example we showed that plastic. 
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uiiestablislied plant forms obtained In one way or 
another should be sown from generation lo gen- 
eration only under condition': the requirement 
or stability of which, the hardiness with re- 
gard to which, must be induced in the particular 
plants. 

Plant organisms that arc not yet established 
in regard to their licrcdity, whieh arc still desta- 
bilized, are in many cases very valuable material 
for the creation, by appropriate training, of form‘- 
and varieties we need. At the present time prog- 
ress is being made in the creation of winter-h<ird> 
varieties of winter wheat for the districts of 
Siberia with their severe winters. Already note- 
worthy results have been achieved. Spring wheats 
that possess no winter hardiness whatever are 
being converted, by means of destabilization, of 
altering the vernalization stage, into frost-re- 
sistant wheats. Winter wheats are being convert 
ed in this way at Siberian plant-breeding stations 
into wheats of increased winter hardiness, oi 
greater whiter habit. 

'JHE SEXUAL PROLESS 

The sexual process is one of the most impor- 
tant in wild plant and animal organisms. All 
other processes are in actual fact subordinate 
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to it Animals and the vast majority of plants 
reproduce sexually. 

. When plant organisms are propagated asex- 
iially, vegetatively — by means of tubers, cut- 
tings, buds, etc. — these plants do not begin to de- 
velop do novo. They continue to develop from the 
stage reached by the tissue taken as the basis 
of the now organism The sex cells, on the uther> 
hand, provide a new basts of development, which 
in many cases completely repeats all alterations 
and conversions undergone in the preceding gen- 
erations Tins property distinguishes the sex cells 
in principle from all others that can serve as the 
basis of an organism When plant organisms de- 
velop from seeds one can easily observe how the 
tissue of the developing organism changes qual- 
itatively, beginning with the fertilized sex cell, 
how through a number of regular alterations and 
conversions ever new cells are created, tissues 
with their specific properties arc differentiated and 
\ arioiis organs develop. In general an ever new 
(piality of the cells of the organism is obtained 
This quality is capable of being converted into a 
further quality, a new quality predetermined, as 
it were, by its ancestors. But it is incapable of be- 
ing converted into the old quality, the quality of 
the preceding cells that gave rise to the present 
ones. The sex cells, however, while new with re- 
gard to the asexual cells from which they in the 
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final analysis were formed, are at the same time 
largely and frequently exactly like the initial sex 
cells, i.e., the old cells from which the entire de- 
velopment of the organism in question started. 
The sex cells represent the completion of the oi- 
ganism’s cycle of development. At the same time 
they are the beginning of the development of new 
organisms. 

In this light the great biological significance 
of the sexual process in the evolution of plant and 
animal forms becomes intelligible. 

Natural hereditary changes, departures from 
the norm in plants and animals are, as a rule. 
enforced changes. They take place hccav<>e the 
conditions of life are not suited to the develop- 
mental requirements of the various organs, chat - 
acters and processes in general of plant and 
animal organisms. It has already been pointed 
out that in sexual propagation development be 
gins de novo Therefore conditions which were in- 
appropriate, unsuitable to a particular process of 
the preceding forms, become normal and requi- 
site for the new generation 

Changes in the conditions of life, in environ- 
mental conditions, are, as a rule, independent oi 
specific animal and plant forms. If plants and 
animals possessed the properties of infinite indi- 
vidual life they would, in popular language, be 
having a hard time of it all their lives. The exter- 
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nal conditions, which are always changing at one 
time or other, would never suit, correspond to 
the requirements of the organisms. In other 
words, owing to changes in climate and in the 
conditions of life in general, orgfhnisms with very 
prolonged individual lives are inconceivable in 
free nature. Evolution, the increasing complexity 
of plant and animal forms, is possible only be- 
cause all living forms have a succession of genef 
ations. It is a very noticeable fact that the short- 
er the normal individual life of plants and ani- 
mals the greater adaptability to the changing en- 
vironmental conditions which the species of these 
organisms possess. Microorganisms with brief 
spans of individual life adapt themselves to the 
changing conditions of life most easily. 

Another very important biological property of 
sex cells may be reduced to the following: The 
<fejc cell is biologically (but not chemically) the 
most complex of cells. In it the potential heredi- 
tary properties inherent in the whole organism 
are expressed in a higher degree than in any 
other cell of the organism. 

The entire course of development traversed 
by the organisms of the preceding generations is 
accumulated, as it were, in the sex cells. From 
these cells development starts de novo. What 
takes place may be described as the unwinding 
from within of a chain of numerous changes 



and conversions which were wound up in preced- 
ing generations. We have already pointed out 
that this unwinding of past processes goes on only 
by winding up the processes for the future gener- 
ation. The development takes place solely 
through metabolism, tlirough assimilation and 
dissimilation, and this is the creation of the foun- 
> dations of the future generation. 

In the vast majority of plants and animals 
new organisms arise only after fertilization — the 
, fusion of male and female sex cells. The biologi- 
cal significance of the processes of fertilization 
consists in the fact that organisms with a dual 
heredity are obtained, maternal and paternal. 
The dual heredity calls forth greater vitality (in 
the direct sense of the word) of the organisms 
and greater adaptability to the varying conditions 
of life. 

The internal forces, the properties of the body 
itself to live, to be altered and transformed, con- 
stitute the impulse of development. Much prac- 
tical and experimental material can be offered 
as cogent proof that fertilization, the crossbreed- 
ing of even slightly differing forms of (plants or 
animals, produces more viable offspring. Con- 
versely, prolonged self-fertilization, self-pollina- 
tion in plants and the pairing of closely-related 
animals leads to an attenuation of life. Normal 
vital internal contradictions, the vital impulse, is 



created, and likewise is renovated from time to 
time in the plant and animal world in the vast 
nfajority of cases by means of crossing, of ferti- 
lization, by means of a sexual union of forms of 
plants and animals which diffe’r at least slightly 
fiom each other. 

All ordinary (asexual) cells divide in two 
upon completing their development: this is the* 
way cells multiply and the body grows. However, 
sex cells noi only do not divide in two upon com- 
pleting their development but, on tbe contrary, . 
normaly front two sex cells— a female and a 
male — one cell is obiained, usually a more viable 
one than any of the other cells. 

Both the female and the male sex cells fully 
possess the properties of their breeds. Breeds dif- 
fer to a greater or smaller extent. After the zy- 
gote is obtained, i c., after the female sex cell is 
fertilized, a single cell is formed, the basis of the 
organism in which all the breed properties of 
both initial forms are represented. It is on the 
basis of the contradiction arising between the two 
united but relatively different sex cells that the 
internal vital energy, the property tending to al- 
teration and conversion, arises and gains in in- 
tensity. It is this that determines the biological 
necessity of crossing forms that are at least 
slightly different from each other. Darwin repeat- 
edly emphasized in his works that the usefulness 
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of crossbreeding and the biological Iiarni of self 
fertilization are a law of nature. 

Renovation, intensification of vitality of plant 
forms, can also pfoceed in a vcg('tative, asexual 
way. It is attained b> the living body assimilat- 
ing new environmental conditions that are unu- 
sual for it. Such cases are usually rarer in na- 
’ture. Nevertheless, a number of plant forms might 
be cited which for a lengthy period, actually for 
<he duration of all time known to history, have 
► been reproducing vegetatively only and all the 
same are not losing their vitality, their internal 
impulse. In experiments in vegetative hybridiza- 
tion, either to obtain spring forms from winter 
ones or winter forms from spring ones, and in a 
number of other cases of the destabilization of 
heredity, one may observe a renovation, an inten- 
sification of the life of organisms by the inclu- 
sion in their bodies of new conditions that are 
unusual for them. 

The conception of the process of fertilization 
generally accepted in the science of genetics 
seems wrong to us in many respects. Cytogeneti- 
cists draw their picture of the processes of fertili- 
zation from looking into the microscope at the 
slide where cells in various states of development 
have been fixed. Everything visible is jotted down 
and what is not visible is drawn from imagina- 
tion, is conjectured in the light of the conception, 


m 



the theory of heredity propounded by the Mendel- 
jst-Morganists. The cytogeneticists proceed from 
the idea that heredity is a special substance dif- 
ferent from the ordinary body and contained in 
the cl'romosomes of the cell nuclei. According to 
their conception the lieredity confined in the chro- 
mosomes of the male sex cell nucleus and the he- _ 
rodity concentrated in tlie chromosomes of the 
female sex cell nucleus unite mechanically to 
form a single cell. The chromosome substances 
do not blend either in the biological or even the 
chemical sense. The chromosomes in the male sex 
cell introduced into the nucleus of the female sex 
cell remain there in the form in which they were 
and still are in the cells of the paternal organism. 
This postulation of the cytogeneticists is based 
on the fact that some time after fertilization dou- 
ble the number of chromosomes -the sum of the 
chromosomes of the female and the male sex cells 
- -are observed under the microscope in the zygote 
(the fertilized sex cell). The entire conception of 
the process of fertilization has been built up by 
the cytogeneticists on this notion. Such a concep- 
tion is absolutely unacceptable, e'^pecially to 
biologists. It corresponds neither to the sexual 
process nor in general to any biological process 
whatsoever that goes on in tlie living body. 

Already Darwin pointed out that when veg- 
etative hybrids become possible, physiologists 
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will have to change their views on the sexual proc- 
ess radically. In actual {act, in the light of the 
mass of factual material on vegetative hybridiza- 
tion, the questiou of the essence of the fertiliza- 
tion procc&s must be stated anew. In the first 
place fertilization — the union of two cells in one 
— is not a simple fusion of two cells physically 
not even soluble in each other. There is not a 
single normal process in the living body which 
does not represent an alteration or conversion, 
i.e., which is not an assimilation-dissimilation 
reaction. 

The Mend<list-Morgariists have actually taken 
away from the physiologists, and the latter have 
turned over to thetn, the examination of the prob- 
lem of fertilization. All processes in the organism 
are transformations- metabolism. The process of 
krtihzation is the only exception, in the opinion 
of formal science, and therefore the examination 
of it is not within the purview of physiologists. 
The geneticists deny that the sexual process is 
metabolism, is a process of assimilation and dis- 
similation. According to the conception entertained 
by the geneticists a sipecial body, the hereditary 
substance, is concentrated in the chromosomes 
of the cells. The laws governing the life of this 
body are different from those governing the ordi- 
nary body. The hereditary substance is not sub- 
ject to ordinary metabolism; nothing can be in- 



1 

Darwin and tJie Bible 


O F ALL HISTORIES TllF HFSTOl^Y OF IDEAS IS THE MOST 
difiScult and elusive. Unlike things, ideas cannot be 
handled, weighed, and measured. They exert a powerful 
force ill human history, but a force difficult to estimate. 
When we attempt to describe Darwin’s inhuence on mod- 
ern thought, we soon find how hard it is to disentangle his 
effect from the innumerable other influences that have 
shaped its course and from the influence exerted by 
Western ideas on Darwin himself. Western thought is all 
of a piece, an organic growth of scientific, religious, and 
philosophical ideas mutually interacting. In Darwin's day 
the impact of natural science on philosophy and religion 
was more spectacular than their return eflcct on scientific 
ideas. Indeed, it was so spectacular that some thinkers 
predicted the early extinction of theology and metaphysics 
and a general triumph of modes of thought derived from 
natural science. Darwin himself felt the pull of this 
incoming tide of positivistic naturalism. It shows up in 
his Origin of Species and The Descent of Man alongside 
more traditional attitudes and ideas. Tliese books, in 
turn, reinforced the intellectual tendency of the times, 
raising and sharpening issues concerning nature, man, 
and God that still challenge us. 

11 



12 Darwin and the Modern World View 

In our first two chapters we shall be concerned with 
the effect of Darwin’s writings on Christian thou^t. We 
shall greatly exaggerate his influence, however, unless we 
view it in proper perspective, against the background 
of the historical development of the conflict between 
science and religion in modem times. We may divide 
this development, for purposes of analysis, into three 
overlapping stages. In the first stage, the triumphs of 
Newtonian science gave rise to deism as a rival of 
Christianity and precipitated the eighteenth century de- 
bate between the advocates of natural religion and the 
defenders of Christianity as a revealed religion. Darwin 
was to play an important part with respect to belief in 
the inspiration of Scripture, but it is important to realize 
that the Bible’s claim to constitute a unique and infallible 
revelation from God had been challenged vigorously long 
before Darwin appeared on the scene. 

In the second stage of conflict, a stage which reached 
a climax in Darwin’s day, the progress of astronomy, 
geology, and paleontology undermined the static view of 
nature that had been taken foi granted by both Chris- 
tians and deists and stimulated the growth of evolu- 
tionary ideas in both natural and social science. In 
this development Darwin played a last-minute but de- 
cisive role; he consinced the scientific world that the 
whole array of nature’s species had evolved from sim- 
pler forms during vast periods of time. 

In the third stage, the stage in which wc ourselves 
are now caught up, the methods of natural science were 
extended to the study of man and society, and the claim 
was advanced in some quarters that these methods con- 
stituted man’s only reliable access to knowledge of 
reality. As we shall see, Darwin gave a powerful im- 
petus to the social sciences and to these far-reaching 
claims for the all-sufficiency of scientific method 

To recapitulate in slightly different terms, we may 
say that the challenge to belief in the inspiration and 
inerrancy of the Bible was upprermost in the first stage of 
the modem conflict between science and religion, the 
challenge to the doctrine of creation dominated the 
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second stage, and the issue concerning the adequacy of 
scientific methods in the study of man and society has 
become crucial in our own day. Obviously, these stages 
overlap each other. The debate concerning Scripture did 
not stop when the evolutionary challenge to the static 
view of nature came to the fore. Nor did the issue con- 
cerning the doctrine of creation disappear when the claims 
of social science demanded attention. All three phases of 
the conflict are still very much with us, the intensity of 
each phase varying in different regions of the country and 
on different educational levels. Darwin was not the 
sole, or even the chief, cause of the debates which 
raged, and still rage, around these issues, but his writings 
have been of major importance in them. A study of his 
influence may help to clarify our own search for a lasting 
accommodation between science and religion. 

Our first task is to examine the effect of Darwin’s 
writings on belief in the divine inspiration of the Bible. 
As we have indicated, this doctrine had been under 
attack for more than a century before Darwin took up 
his pen to begin work on the Origin of Species. New- 
tonian science had undermined belief in the inspiration of 
the Bible in two ways. On the one hand, it gave rise to a 
mechanical philosophy in which nature was conceived as 
a law bound system ot matter in moti«m, every state of 
the system proceeding from pievious states by mathe- 
matical rule. This view was totally incompatible with 
the Hebrew concept of nature, in which events were re- 
ferred immediately to the wiU of God, and the line be- 
tween ordinary and miraculous events was very thin. On 
the other hand, the progress of science and technology 
enhanced the prestige of human reason and intoxicated 
men with the hope that society was capable of in- 
definite progress in this world if only individuals could 
be freed from institutional restraints and allowed to pur- 
sue happiness in their own way. To those who shared this 
faith — men like Thomas Jefferson and Benjamin Franklin 
— C'hrislian emphasis on the sinfulness of human nature 
and the need for redemption by divine grace, Christian 
preoccupaticiu with the world to come, and Christian 
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theological disputation ah seemed obstacles in the way 
of human progress. Redemption was something which 
would take place here and now by man’s own efforts in 
history. As for revelations, nature and its laws were a 
sufficient revelation of the Creator, exhibiting His wis- 
dom, omnipotence, and benevolence. In Tom Paine’s 
view, the solar system was a lecture room so arranged by 
the Almighty Lecturer that the inhabitants of each planet 
could discover the laws of motion by observing the mo- 
tions of other planets about the sun. In his book The Age 
of Reason, subtitled True Theology Distinguished from 
False, Paine compared the claims of the Bible to constitute 
a divine revelation with those of nature. The Bible, he 
wrote, is man-made; nature is the handiwork of God. The 
Bible has suffered innumerable alterations and corrup- 
tions through copying, revision, and translation; na- 
ture exists indestructibly in her pristine perfection. The 
Bible presents God as a passionate, vindictive, changeable 
being; nature displays Him as immutable and benevolent. 
The Bible ascribes to God an earlier and a later revela- 
tion; nature displays one eternal revelation. The biblical 
revelation appeared late in history and to one nation 
only; the revelation in nature is proclaimed to all peoples 
from the beginning of time. Scripture is based on the testi- 
mony of human witnesses; God’s word in nature is writ- 
ten in blazing characters of light, that he who runs may 
read. The Bible condones atrocities; nature teaches man 
to emulate the benevolence of his Maker. The Bible en- 
velops truth in mystery; the truths of nature are clear 
and compelling to human reason. In the Bible, God com- 
municates with man by magical hocus-pocus; in nature 
He speaks to man through his ordinary senses. Theology 
is the study of human opinions concerning God; science 
is the investigation of the divme laws which govern nature. 

Thus Paine’s argument ran. The astonishing thing about 
it from the modem point of view, apart from Paine’s 
total insensitivity to the spiritual profundity of the Bible, 
is his confident assumption that nature unambiguously 
discloses an omniptHent, omniscient, and benevolent 
Creator who cares eiiough about man to provide him 
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with natural faculties sufficient for working out his own 
salvation unaided. Events were to show that nature makes 
no such unambiguous disclosure and that Paine’s con* 
fidence that it did was derived, not from the study 
of nature, but from the natural theology of his day. Deism» 
or natural religion, was compounded of two not en- 
tirely compatible elements: tint, the idea of nature as 
a law-bound system of matter in motion, and, sec- 
ond, the idea of nature as a framework of permanent 
structures divinely contrived and adapted as a stage for 
the activities of intelligent beings. The latter idea came 
to the deists straight from Christian natural theology. 
The former was derived from Newtonian science. In the 
long run the Newtonian cxincept was to prove fatal to 
any static conception of nature, whether Christian or 
deist, for it implied the mutability of all of the visible 
structures of nature. Darwin’s theory of evolution was as 
fatal to deism as it was to Archdeacon William Paley’s 
natural theology, for both rested on a static version of 
the doctrine of creation. 

Thus matters stood in the western world about the 
time that Charles Darwin went to Cambridge University 
to study for the ministry, having already disappointed 
his father’s hopes of making a physician of him. At this 
time Darwin was a conforming thou^ not an especially 
devout Anglican, apparently imtroubled by the issues 
raised in the ei^teenth century debate between the at- 
tackers and defenders of Christianity. As a student, he 
read with admiration Archdeacon Paley’s closely argued 
View of the Evidences of Christianity, in which Paley 
undertook to prove the divine origin of the Bible, and 
hence of Christianity, from the miraculous and histori- 
cally well-authenticated character of the events recorded 
in its pages. Accordmg to Darwm’s own testimony, it 
was not until after his return from tlie epoch-making 
voyage of the Beagle that he began seriously to examine 
the grounds of Christian faith and, having tried them, 
found them wanting. His account of this ordeal, written 
nearly half a century later, is sufficiently interesting and 
revealing to merit quotation at length: 
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... I had gradually come, by this time, to see that the 
Old Testament from its manifestly false history of the 
world and from its attributing to God the feelings of a 
revengeful tyrant, was no more to be trusted than the 
sacred books of the Hindoos, or the beliefs of any 
barbarian. The question then continually rose befOTe 
my mind and would not be banished, — ^is it credible 
that if God were now to make a revelation to the 
Hindoos, would he permit it to be connected with the 
belief in Vishnu, Siva, &c, as Christianity is connected 
with the Old Testament. This appeared to me utterly 
incredible. 

By further reflecting that the clearest evidence would 
be requisite to make any sane man believe in the mir- 
acles by which Christiamty is supported, — that the more 
we know of the fixed laws of nature the more 
incredible do miracles become, — ^that the men at that 
time were ignorant and credulous to a degree almost 
incomprehensible by us, — ^that the Gospels cannot be 
proved to have been written simultaneously with the 
events, — ^that they difter in many important details, tar 
too important as it seemed to me to be admitted as the 
usual inaccuracies of eyewitnesses; — ^by such reflections 
as these, which I give not as havmg the least novelty or 
value, but as they influenced me, I gradually came to 
disbelieve in Christiamty as a divine revelation. . . . 
This disbehef crept over me at a very slow rate, but 
was at last complete. The rate was so slow that I felt no 
distress, and have never since doubted even for a single 
second that my conclusion was correct.^ 

As Darwin himself concedes, there was nothing espe- 
cially new or original in his examination of the issue. The 
arguments which convinced him had influenced deists 
and free thinkers for more than a century, from the time 
of Chubb and Bolingbroke to that of Paine and Hume. One 
wonders, however, whether Darwin may not have left 
something out of the story, either deliberately or by lapse 
of memory. The years 1836—1838 in which he examined 
the claims of Christianity were precisely the years in 
which he conceived his theory of organic evolution. This 
theory, he observed in a notebook dated 1837, would af- 
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feet the whole of metaphysics. He did not say so, but it 
would affect the whole of religion too. If this were true, 
what was its influence on the outcome of Darwin’s re- 
flections on the Bible? Was his conclusion that the his- 
tory of the world in the Old Testament was “manifestly 
false” unaffected by the new and staggering view of man’s 
ancestry at which he had already arrived, though he 
did not profess it publicly until The Descent of Manl Was 
his rejection of Palcy’s View of the Evidences of Chris- 
tianity entirely unrelated to his discovery that Paley’s 
equally famous Natural Theology was rendered dubious 
bv the theory of natural selection? If an argument as old 
and tried as the argument from design could prove doubt- 
ful, could not the close reasoning of the Evidences prove 
equally unconvincing? 

Whatever Darwin’s own thoughts may have been, there 
can be no question that his influence on other peoples’ 
attitudes toward the Bible sprang primarily from the 
doubt he cast on the historical authenticity of the Scrip- 
tural account of human origins. As we shall see, Darwin 
was by no means tlie first to suggest that man had evolved 
slowly from a brutish condition. But he was the first to 
convert the scientific world to this point of view and thus 
to transform a disturbing speculation into a settled sci- 
entific theory that could not be ignored oi biushed aside. 
If Darwin was right about man’s origin, and the scientific 
community increasingly inclined to the view that he was, 
the doctriue of the mspiration and total inerrancy of 
Scripture would have to be re-examined, perhaps dis- 
carded. It was in helping to force a reconsideration of 
traditional doctrines concenung revelation and inspiration 
that Darwin played a decisive role with respect to the 
Bible. 

Behef in the divine inspiration of the Bible is as old 
as Christianity itself, the author of the Second Epistle 
to Timothy declaring that “all Scripture is given by the 
inspiration of God.” The Church Fathers elaborated this 
belief into doctrine and drew fiom it the corollary of 
the absolute infallibility of the Bible. “The Lord’s words 
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are true; for Him to say it, means that it is,” wrote Saint 
Jerome. The same doctrine recurs in the pronouncements 
of the Roman Catholic Church throughout the centuries — 
in the decrees of the Council of Trent in the sixteenth 
century, in those of the Vatican Council in 1 870, in Pope 
Leo XIlI’s encyclical Providentissimus Deus of 1893, 
and in more recent pronouncements. 

For all the books which the Church receives as sacred 
and canonical [says Leo XIllJ are written wholly and 
entirely, with aU their parts, at the dictation of the Holy 
Spirit; and so tar is it from being possible that any 
error can coexist with inspiration, that inspiration not 
only is essentially incompatible with error, but excludes 
and rejects it as absolutely and necessarily as it is im- 
possible tliat (jod Himself the supreme Truth, can utter 
that which is not true.'* 

Much the same attitude prevailed in Protestant cir- 
cles. Appealing to the Bible against the authority of the 
Roman Church, the Reformers were not inclined to doubt 
either the divine inspiration or the absolute inerrancy of 
Scripture. A nineteenth century Protestant definition of 
inspiration as consisting in “such divine influence upon 
the minds of the sacred writers as rendered them exempt 
from error, both in regard to the ideas and the words” is 
not substantially different from Leo X Ill’s dictum that 
God so assisted the sacred authors “that the tilings which 
He ordered, and those only, they first rightly understood, 
then willed faithfully to write down, and finely expressed 
in apt words and with infallible truth.” ® 

It should be stressed, however, that inspiration thus 
defined did not require a literal interpretation of the 
Bible. The Church Fathers never hesitated to resort to 
allegorical interpretation when a literal rendering seemed 
insufficient. Saint Augustine’s rule of interpretation — ^“not 
to depart from the literal and obvious sense, except only 
where reason makes it untenable or necessity requires” — 
was the general rule of both Protestants and Catholics. 
Thus, in the nineteenth century the six days of creation 
were frequently interpreted as six periods of indefinite 
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length. Behind the innumerable reconciliations of science 
and the Bible lay the firm conviction that whatever Scrip- 
ture said on any subject was, when properly interpreted, 
substantially true. God’s truth revealed in His word could 
not conflict with God’s truth revealed in His works. It 
seemed to scientists and clergymen alike as long as the 
views we have been describing prevailed that if the two 
revelations appeared to clash, the discrepancy must arise 
from some error either m science or in biblical exegesis. 
Thus, Matthew F. Maury, founder of the science of ocea- 
nography, laid it down as a rule of conduct: 

. . . never to forget who is the Author of the 
great volume which nature spreads out before us, & 
al»vays to remember that the same Being is also the 
Author of the book which Revelation holds up to us; & 
though the two works are entirely different, their 
records arc equally true; & when they bear upon the 
same point ... it is a<- impossible that they should con- 
tradict each other as it is that either should contradict 
Itself. If the two cannot be reconciled, the laull is ours, 

& It is because, in our blindness & weakness, we have 
not been able to interpret aright, cither the one or the 
other oi both.^ 

The vehemence of the religious reaction to Darwin’s 
Origin itf Species and his The Descent of Man cannot be 
understood apart trom the challenge they presented to the 
doctrine of biblical inspiration. Three quarters of a cen- 
tury earlier Tom Paine’s attack on Scriptural infallibility 
in The Age of Reason had provoked a similar reaction. 
"What!” exclaimed Bishop Richard Watson in his famous 
reply to Fame: 

... is it a story then, that the world had a beginning, 
and that the author of it was God? ... Is it a story, 
that our first parents fell from a paradisiacal state — 
that this earth was destroyed by a deluge — that Noah 
and his family were preserved in the ark — and that the 
world has been repeopled by his descendants? — Look 
into a book so common that almost everybody has it, 
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and so excellent that no person ought to be without it — 
Grotius on the truth of the Christian religion — and you 
will there meet with abundant testimony [from profane 
history] to the truth of all the principal facts recorded 
in Genesis. . . . The oldest book in the world is Genesis; 
and It is remarkable that those books which come 
nearest to it in age, are those which make, cither the 
most distinct mention, or the most evident allusion to 
the facts related in Genesis . . 

A similar cry of outraged indignation greeted Darwin’s 
The Descent oj Man, The point was not simply that 
human dignity seemed to be impugned by Dai win’s theory 
of man’s origin, although that was injury enough. Worse 
yet, the whole doctrine of inspiration, with its comforting 
assurance that everything man needed to know about his 
origin, duty, and destiny had been divulged by God Him- 
self, was shaken to its very foundations. The great the- 
ological doctrines of creation and fall, sin and redemption, 
with all the moral precepts hanging on them, seemed 
threatened by a preposterous theory that man was a cous- 
in to the apes, it not of closer consanguinity. 

That the doctrine of biblical inspiration was the sore 
point is shown by the public outcry in 186U, one year 
aftci Darwin’s Orif^in oj Species, against a book. Essays 
and Reviews, in which several eminent Anglican clergy- 
men and scholars (among them the renowned translator 
of Plato, Benjiunin Jowett) attempted to apply ordinary 
methods of historical inquiry and literary criticism to the 
Bible. 

Tie essayists [writes H. G. Wood] were soon involved 
in a storm of ecclesiastical censure. They were violently 
attacked in the Quarterly Review. An episcopal letter 
condemning all the essays without much qualification 
or discrimination was . . . signed by most of the leading 
bishops . . . Two of the essayists . . . were put on trial 
for heresy and, though they were acquitted on appeal, 
both Houses of Convocation passed resolutions re- 
affirming their condenmation of the book ... It was 
quite clear that the older conception of inspiration. 
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which Christians shared with Jewish writers like Philo 
and Josephus, was no longer tenable. Bui it was very 
hard for Christians to surrender a point of view so deep- 
ly ingrained, which seemed indispensable for the main- 
tenance of the authority of the Bible.*» 

With unerring polemical Instinct, Thomas Henry 
Huxley saw that belief in the inspiration and inerrancy 
of the Bible was a chief bulwark of opposition to Dar- 
win’s theory of evolution and to the spread of confidence 
in the adequacy of scientific methods. Against the doctrine 
of inspiration he marshalled all the arguments at his com- 
mand, drawing from geology and paleontology, from bi- 
ology and anthropology, and from biblical criticism. By 
1893 he felt that the victory had largely been won. “For 
‘plenary inspiration,’ ” he wrote, “we are asked to sub- 
stitute a sort of ‘inspiration with limited liability,’ the 
limit being susceptible of indefinite fluctuation in cor- 
respondence with the demands of scientific criticism. This 
Parthian policy is canied out with some dexterity; but, 
like other such maneuvers in the face of a strong foe, it 
seems likely to end in disaster.” * 

The doctrine of inspiration was indeed on the defen- 
sive, but the issue concerning the revelatory character of 
Scripture had hy no means been settled. Iht lesponse of 
Christian faith to the combined challenge of evolutionary 
biology, comparative religion, and biblical scholarship was 
varied and complex. It still goes on. 

In the Roman Catholic Church the initial reaction to 
Darwinism was a vigorous reaffirmation of the inspira- 
tion and absolute inerrancy of the Bible. But this 
reaihrmation was not occasioned by Darwinism alone. It 
was merely one facet of the Church’s struggle with mod- 
ernist ideas generally. After two centuries of intellectual 
and institutional decline, Roman Catholicism had begun 
to revive. Turning its back on modernism and secular- 
ism in the decrees of the Vatican Council of 1870, the 
Church returned to its ancient moorings in patristic and 
scholastic theology. Encouraged by Leo XIII (1878- 
, 1903), Thomistic theology and Catholic biblical scholar- 
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ship began a spectacular resurgence. The intellectual life 
of the Church was reviving, but under close control from 
Rome. In 1895 the H 0 I 3 Office condemned a book on 
evolution by Father Eduard Leroy; in the following year a 
similar work by an American Catholic, Father John Zahm 
of Notre Dame University, was withdrawn from circula- 
tion. In 1902 a Pontifical Biblical Commission was es- 
tabhshed to supervise the progress of biblical studies in 
the Church. The Commission instructed Catholic cxegetes 
to maintain the “substantial authenticity’’ and “Mosaic 
integrity” of the Pentateuch and directed that whatever 
was asserted, enunciated, or suggested by the authors of 
Scripture must be held to be asserted, enunciated, or sug- 
gested by the Holy Spirit, It frowned on the idea that the 
Apostles, though not teachmg any error, could neverthe- 
less express erroneous personal and human ideas while 
unvler the inspiration of the Holy Spirit. 

T he effect of these and other stringent measures 
against modernism was to delay the Chuich’s accommo- 
dation to evolutionary biology and biblical scholarship. 
They produced a defensive atmosphere m which creative 
scholarship was difficult. “For twenty to thirty years,” 
writes a modem Catholic thctilogian, “no Catholic scholar 
dared to touch such books as Genesis, Josue, Judges or 
Isaias. Consequently Scripture courses in our seminaries 
and colleges usually degenerated mto unyielding con- 
servatism and prolonged arguments against the higher 
critics.” ® 

This situation could not continue indefinitely. Within 
the Church itself scholars and scientists began to urge a 
redefinition of the old doctrines to make room for the 
results of modem research. “Is it not desirable that 
theologians take up the problems of their contemporaries, 
instead of basking lazily in the tranquil possession of the 
truth?” asked one of these critics, “\\liat exactly did God 
reveal?” asked another. “Did he reveal that the body of 
man came directly from the dust, or is this a human in- 
terpretation? The doubts of those of us who believe will 
vanish if we are given the true meaning of the word of 
God, and we will go on in the certainty that science, which 
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today is uncertain, will tomorrow shed light on the origin 
of the human body in harmony with the divine word. But 
if the theologians do not yet know the true meaning of 
the revelation, let them not impose upon us a burden 
which many may not be able to bear.” " 

These criticisms were not without effect. In his ency- 
clical Divino Afflante Spiritu, issued in 1943 in com- 
memoration of the fiftieth anniversary of Providentis- 
simus Deus, Pope Pius XII called attention to the enor- 
mous progress made in archaeology and biblical studies 
since the time of Leo XIIT. These researches, he said, 
had thrown new light on the nature and effects of 
biblical inspiration. They had made it plain that some- 
thing more than philological and grammatical learning 
was needed to interpret the meaning of Scripture. The 
interpreter, said Pius XII. must “go back wholly in spirit 
to those remote centuries of the East and with the aid 
of history, archaeoiog>, ethnology, and otlicr sciences, 
accur<»tely detemiine wiiat modes of writing . . . the 
authors of that ancient period would be likely to use, and 
in fact did ust.” 

... no ore, who has a correct idea of biblical inspira- 
tion, will be surprised to find, even in the Sacred 
Writers, as in otliei ancient authors certain lived ways 
ot expounding and nanating, certain definite idioms, 
especially of a kind peculiar to the Semitic tongues, so- 
called approximations, and certain hypeibolical modes of 
cxpiession, na>, at times, even paradoxical, w'hich even 
help to impress the ideas moie deeply on the mind For 
ol the modes of expression which, among ancient peo- 
ples, and especiallv those of the East, human language 
used to express its thought, none is excluded from the 
Sacred Books, pixividcd the way of speaking adopted 
in no wise contradicts the holiness and truth of < »od, 

. . . For as the substantial Word ol God became like to 
men in all things, “except sin,” so the words of Ciod, 
expressed in human language, aie made like to human 
speech in every respect, except error. 

The bearing of Pius Xll’s pronouncements on the in- 
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terpretation of Genesis was elucidated at some length 
in a response of the Biblical Commission in 1948. Re- 
ferring to its earlier responses on this subject, the Com- 
mission indicated that these should not be construed as 
preventing a re-examination of problems of scriptural 
interpretation in the light of forty years’ progress in re- 
search. It was no longer disputed, said the Commission, 
that Moses made use of oral traditions and written docu- 
ments in composing his narrative or that the Mosaic 
laws had undergone a progressive development in re- 
sponse to changing social and religious conditions. Where- 
as the Commission hael exacted strict maintenance of 
the “substantial authenticity” and “Mosaic integrity” of 
the Pentateuch in 1906, it was content in 1948 to ob- 
serve that the scholarly research it invited would “doubt- 
less establish the great part and deep indiience exercised 
by Moses both as author and lawgiver.’' 

With respect to evolutionary biolog>, too, the Church 
showed an accommodating spirit. In his encyclical 
Humam Cteneris issued in 1951, Pope Pius XII declared 
that the teaching authority of the Church did not forbid 
that: 


. . . in conformity with ihe present state of science and 
theology, the doctrine tif evolution should be examined 
and discussed by experts in both fields, in so far as it 
deals with research on the origin of the human body, 
which it states to come troin pre-existent organic mat- 
ter (the Catholic lailh obliges us to believe that souls 
were created directly by God). But this must be done 
in such a way that the arguments of the two opinions, 
that is, the one favorable and the other contrary to 
evolution, should be weighed and judged with all neces- 
sary seriousness, moderation, and restraint, and on con- 
dition that they are all ready to submit to the judgment 
of the Church, to which Christ has entrusted the office 
of interpreting authentically the Holy Scriptures and of 
defending the dogmas of the laith.^“ 


Catholic scholars and theologians have not been slow 
to make use of the greater freedom allowed by these 
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recent decrees. In the field of biblical scholarship there 
has been a remarkable outbuist of Catholic activity. 
Catholic attendance at international congresses of bibli- 
cal scholars has increased markedly. Catholic biblical 
journals now rival Protestant journals of the same kind 
in number and quality, and Catholic translations of the 
Bible are appearing on every side. At the same time the 
d(^ctrinc of inspiration is being carefully re-examined in 
the light of new discoveries and ideas. An “incama- 
tional” concept of biblical inspiration is coming into favor 
ainone Catholic interpreters. “Inspiration,” says Dom 
Celcstm Charlier, “is . . . infinitely more than the com- 
munication by God of a kind of mechanical influx which 
subordinates to it the literary activity of certain free in- 
struments; it is the productive, all-embracing penetration, 
by the Holy Spirit’s vivifying action, of the whole history 
of the people of God.” ^ '^Fhe Bible, adds Father David 
M. Stanley, is Heihges^huhte, salvation histoiy% in which 
tile divine and human elements are inextricably mingled. 

Since the Bible as salvation-history is primarily God’s 
self -revelation, CkhI must be regarded as principal 
Author of Senpture Al the same time, and of neces- 
sity, the Bible, written by men, is an epiphapv of thOi»e 
men’s response of loving obedience and faith to God’s 
message. . . . For the human uuihor is not a mere secre- 
tajy; nor can he be, if God’s aim is to be achieved. In 
consequence, the hagiographer must contribute some- 
thing of his own; not merely his individual way of ex- 
pressing the divine word (his genus Utterarium), but 
also his own faith’s response to God’s message. The 
Bible is accordingly, at one and the same time, God’s 
self-revelation and that of the inspired writer. While 
these two are to be distinguished, they must not be 
divided up materially, as if, for instance, Jesus* words 
in the Gospels are the divine element and the evange- 
list’s remarks the human. The entire narrative is neces- 
sarily a divinc-human word.^^ 

The interpretation of this divine-human document re- 
quires sympathetic understanding of the genius of Se- 
mitic culture, its spiritual outlook, its idea of truth, its 
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concept of authorship, and its literary methods. Father 
Stanley explains. To the authors of Scripture, truth was 
not a body of abstract doctrine arrived at by philosophical 
inquiry. It was something experienced in a personal en- 
counter with the living God. It was something revealed 
in history, the personal histories of the sacred authors 
and the history of their nation. Their purpose in writing, 
therefore, was not to communicate abstract truths in the 
Greek mannei but to declare the mighty acts God had 
performed and would perform. It was to exhort men to live 
the truth that had been made manifest 

What this shift from a purely critical to a theological, 
or psychological, interpretation of Scripture means with 
respect to practical issues, such as evolution, may be seen 
in recent Roman Catholic publications. One has only to 
look at Father Bruce VawUi’s A Path Throuf^h Gena is. 
Father John MacKcnzie’s The Iwit-Ed^ed Sword, or at 
Father Charles Hauret's book on tlie first five chapters of 
Genesis, entitled Beguinm^s: Gene^ns and Modern Science, 
to appreciate the extent to which the doctrine of 
the inerrancy of Scripture, though still formally as- 
serted, has been modified in application. The book by 
Father Hauret, a member of the liieological Faculty of the 
University of Strasbourg, was translated uito English at the 
suggestion of a professor of biology at Saint Ambrose 
College in Davenport. Iowa, having previously met with 
a favorable reception in Fiance, Spain, and Italy. Let us 
see how Genesis is interpreted in this work. 

Father Hauret begins by accepting the conclusion of 
geologists and paleontologists that our universe was in 
process of formation during millions of years. The author 
of Genesis, says Father Hauret, was not interested in the 
duration or particular circumstances of cosmic evolution. 
His sole purpose was to convey the message that the 
universe was created by God, The details of his narrative 
were determined by his religious purpose and his literary 
technique, not by his scientific understanding. The frame- 
work of six days, for example, was dictated by literary 
convenience rather than by historical reality. The order 
of events is logical, not chronological, “a deliberate and 
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artistic disposition of his materials which in no way affects 
the underlying historical reality affirmed by the sacred 
writer, the fact oi creation by God ” Father Hauret does 
not deny that there may be aome similarity between the 
order of events pictured m Scripture and that worked out 
by geologists, but he legards such agreement, if it exists, 
as purely comcidenlaL “We can admit this harmony, if 
there be one, but we arc not proposing any form of 
concordism.” A far cry thia from nineteenth ctntury ef- 
forts to demonstrate the perfect concordance of Gene- 
sis and geology’ At the same time Father Hauret, faithful 
to the dictates of the Cliuich, holds that the sacred author 
“neithe»* errs nor leads us mto error.” 

lender the inspiration of the HoI\ Spirit The writes] 
the sacred luthor simply expressed himself in accordance 
with his own primitive theories He was not writing in 
<irder to propose assert, or imply his “scientific no- 
tions”, the Intel csts of a science teacher were not his 
interests Bat his deep seated hidden opinions, things 
tuken for granted, so colored his language that we can 
divine Of guess what his personal convictions were. 
Between what he dehberatel\ intends lo sav . . . and 
what he inav privitcl> think about a certain subject 
there may be a vast difference — a significant difference 
for oni inreipiotation ol Sacred Scriptuie, for the in- 
spired author’^ private opinions aie not guaranteed by 
i jod but onh his deliberate, intended ‘ ofiicial'* pro- 
nouncements Thus, on reading the fiist chapter of 
Cienesis we can perceive ffie scientific notions of the 
author, they are, b> tlu way, enoneous He shares 
them with his contemporaries, but properly speaking he 
does not expiess them, does not ufhrm them, nor is it 
his intention to imply them 

Father Hauiet is equally free in his mterpretation of the 
bibhcal account of the origin and development of life on 
the cartli. The puipose of the sacied author, he explains, 
was to declare that all living beings derive their existence 
fiom God. As to how life first began on earth and how it 
subsequently developed, whether by evolution or other- 
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wise, the author of Genesis “asserts nothing.” “There is 
. . . nothing in favor of and nothing against the theory of 
the transformation of species.” Since neither Saint 
Gregory of Nyssa nor Saint Augustine regarded the idea of 
an initial creation of alJ beings in their present forms as 
part of the deposit of faith, why should modern tlieologians 
and exegetes feel constrained to adopt such a position? 
"More and more Catholics, some of them university 
professors,” writes Father Hauret “have come out openly 
for a spiritualistic, teleological, theistic transformism. Nor 
are their ideas confined to the initiated, for they succes- 
sively win over their own students and the Catholic elite, 
and then penetrate little by little into tlie popular mind.” 

Tl^e biblical accounts of man's creation have given 
Catholic scholars more dithculty than the passages de- 
scribing the creation of the world. Interpretations range 
all the way from the creation of man’s body directly 
from inrirgaiuc matter to the gradual development of 
the human body by a scries of sudden, divintdy directed 
mutations, at the last of which God created and infused a 
human soul into the organism thus prepared All of these 
theories. Father Hauret obser\'es, safeguard the idea of the 
special creation of man, yet none of them is entirely con- 
vincing or satisfactory. As in the case of the creation of 
the world, the biblical author sccm& more interested in 
who created man than in /iom* he was created. 

On the question of woman’s origin. Father Hauret con- 
tinues, the scriptural as..count is highly circumstantial, 
and exegesis has been constramed severely by the re- 
sponse of the Biblical C'ommission in 1915 citing this 
narrative as one closely related to fundamental Chris- 
tian teachings; hence not to be questioned as to its literal 
and historical meaning. This response has made evolu- 
tionary interpretation difficult but has not precluded it al- 
together. Mutations have been invoked by some, symbolic 
interpretations by others. Some writers suggest that God 
used Adam’s body in forming Eve’s only in the sense that 
the first woman was modelled after the first man; others 
regard the story as a kind of parable which yet points to 
a historical reality. Thus, the exact manner of woman’s 
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creation remains undecided. The Biblical Commission has 
recently declared that it is not opposed to further discus- 
sion of the subject in the light of modem research, but 
until its earlier response is formally modified, the Catholic 
scholar is bound to respect it, although he may, says 
Father Hauret, “honestly point out the difficulties which he 
feels moilem science encounters in following what he may 
think to be an outmoded directive.” 

Some idea of tlie long and difficult struggle which has 
taken place in the Chuich with respect to evolution, more 
especially human evolution, may be gamed from the Sou- 
venirs published in 1945 by Count Henri Begouen, a 
French Catholic anthropologist and prehistorian.^^ As 
(\>unt Begouen makes clear, there were evolutionists 
in the Church from the beginning ol the T')arwinian con- 
troversy, but their lot was a hard one until recent times. 
As i'lte as 1925 ihcie was a concened effort among the 
conservatives ti) di ->01 edit evolutionists like Canon Henri de 
Dorlodot ana Father leJhard de Chardin and to prevail 
upon the Holy Office to publish a general condemnation of 
evolutionary dcK'trines Throughout Furopc C atholic evolu- 
’ionists took steps to prevent this. In the summer of 1925 
a distinguished group of them assembled m connection 
with the excavations in progress at the famous cave of 
Alt.imiia in tlie Pyrenees, ^ter four days of discussion 
they decided to submit a memoir to Pope Pius XI to fore- 
stall the mancuseis of their * integrist” adversaries. The 
Pope’s response through the papal nuncio at Paris was re- 
assunng. No condemnation of evolutionary theory was 
issued Tension relaxed. Eighteen years later the agmg 
Count Begouen had the satisfaction of reading the en- 
cyclical Divino Affiante Spiritu, the harbinger of a new 
epoch in biblical interpretation. 

Jn summary, we may say that the doctrine of scrip- 
tural inspiration and inerrancy, though still formally 
maintained by the Roman Catholic Church, has under- 
gone considerable reinterpretation in response to the pres- 
sure of modem science and scholarship. It is conceded 
that the Bible contains erroneous conceptions, but these 
are held to be the private, incidental, and “unofficial” 
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opinions or assumptions of the human authors of Scrip- 
ture, not opinions they intended to assert or imply, much 
less the opinions of the Holy Spirit. Inerrancy is claimed 
only for the meaning the inspired writer intended to con- 
vey. Novel as such views may seem in comparison with 
those which prevailed in Darwin’s time. Catholic scholars 
insist that, far from being new, they represent a revival 
and development of principles of interpretation laid down 
by the Church Fathers. Exegetes recognize, however, that 
the linutation of inerrancy to the meaning intended by the 
sacred author may result in “a serious lack of certitude 
concerning the truth of Sacred Scripture,” since scholars 
sometimes disagree in assessing the intention of the biblical 
writers. For Catholics, however, this mcertitude is re- 
moved whenever the Church, “the guardian and only au- 
thentic interpreter of Sacred Scripture,” declares the true 
meaning of the passages in question. Belief in the in- 
spiration and inerrancy of the Bible is thus closely linked 
to belief in the infallibility of the Church. 

In the Protestant world, where there is no central au- 
thority competent to declare tlie true meaning of Scrip- 
ture, the response to modem science and scholarship has 
necessarily been more diverse than in Roman Catholic 
circles. In the United States it took the form of a long 
drawn out controversy between fundamentalists and 
modernists, a controversy that reached a spectacular 
climax in the Scopes trial in 1925. Among the modernists 
the doctrine of absolute inerrancy was abandoned in 
favor of ideas of progressive revelation. Scripture came to 
be regarded as the record par excellence of man’s en- 
during search for religious and moral truth. In Lyman 
Abbott’s Theology of an Evolutionist, published in 1897, 
the Bible was viewed as “a collection of literature, con- 
taining in a pre-eminent measure the growth of the con- 
sciousness of God in the human soul, as interpreted by 
the pre-eminent religious leaders of a pre-eminently re- 
ligious people.” The authors of the Bible, said Abbott, 
were not divine amanuenses transcribing a supernatural 
message. Their relation to God was more like that of a 
chemistry student to a wise teacher who, instead of pro- 
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claiming the truths of science from the lecture platform, 
inspires his pupil to discover them for himself by ob- 
servation and experiment. Like the chemistry student, the 
sacred authors apprehended truth gradually and imper- 
fectly, Infallibility and inerrancy were no more to be ex- 
pected of them than of the scientist in his laboratory. 
Revelation was not something handed down from above, 
once and for aU. It was a progressive human discovery of 
moral and spiritual truth under divine tutelage and in- 
spiration. In that x)rocess of discovery, said Abbott, the 
writers of the Bible played a pre-eminent role, a role 
piobably never to be surpassed. But although they were 
lifted above ordinary men in power of perception and 
expression, they by no means transcended the limitations 
of human nature. In science and philosophy they were 
children of their time and race. In the spiritual realm their 
genius lay in formulating, purifying, and extending man’s 
glowing understanding ut God, an understanding infinitely 
enriched by God’b revelation of Himself in the life, death, 
and resurrection of Jesus Christ. Revelation did not cease 
with them, but their moral and spiritual insight was as un- 
likely to be tiansr ended by later generations as were the 
literary achievements of Homer, Sophocles, and ShaKe- 
speare. 

Thus Lyman Abbott argued, making revelation itself an 
evolutionary development. The fundamentalists would 
have none of this. Instead, they leacted to the challenge 
of new ideas with a vehement reaffirmation of plenary in- 
spiration in its narrowest, most liter al, form. Whatever 
could not be squared with the plain sense of Scripture must 
be rejected root and branch. But even fundamentalism has 
not been as monolithic and impervious to change as most 
people think. Many conservative Protestant groups ad- 
hering to some idea ol verbal mspiration resent the name 
“fundamentalist' and seek to distinguish themselves from 
those whom they call “hyper-orthodox” or “hypertradi- 
tionalists.” These “conservative CTiristians,” as they pre- 
fer to lie called, include many able scientists in their ranks. 
A group of these scientists, known as the American Sci- 
entific Affiliation, recently published a volume of essavs 
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entitled Evolution and Christian Thought Today under 
the editorship of Russell L. Mixter, Professor of Zoology 
at Wheaton College in Illinois. The essays display sub- 
stantial scientific erudition and a wide variety of opinion 
with respect to evolution and its bearing on the Bible. In 
the opinion of George K. Schweitzer, Associate Profes- 
sor of Chemistry at the University of Tennessee, the 
biblical account of the creation of the universe was in- 
tended to tell us who created the universe not how it 
was created. Modem research, he declares, has shown that 
the early chapters of Genesis are not to be interpreted 
literally, but “poetically or allegorically.” So interpreted, 
he finds them compatible with either the superdense-state 
theory of the origin of the universe expounded by the 
astrophysicist George Gamow or with the steady-slate 
theor>* favored by Fred Hoyle and others. 

The Bible is vague and figurative with respect to the 
origin of life, say Professors Walter Hearn and Richard 
Hendry, biochemists at Iowa State University and West- 
minster College respectively, in their contribution to this 
same book. In their view. Scripture places little or no 
limitation on possible mechanisms for the origin of life. It 
' leaves the Christian free to choose among current sci- 
entific hypotheses, not excepting those which envisage 
the origin of life from inanimate matter tlirough die op- 
eration of known physico-chemical processes. Heara and 
Hendry declare that if Christians are unwilling to entertain 
such hypotheses, at least provisionally, there is bound to 
be conflict on this point. 

The chapter on genetics in this book is equally learned 
and open-minded. Without taking sides definitively, the 
authors lean to the view that the geneticist is engaged in 
studying the process of creation. Why should God act 
differently in creating than He docs in sustaining the uni- 
verse? If His modus operandi has remained unchanged, it 
may be possible for scientists to describe His creative 
activity. “Viewed in this light, the discoveries in genetics 
may be nothing more than such a scientific description.” 

Next come several chapters on species, their origin, 
distribution, crossing, and extinction. The authors of these 
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chapters, though not in harmony on all points, seem to 
agree that the scientific facts indicate considerable evolu- 
tion of new types on a limited scale and that the phrase 
in Genesis about each plant and animal reproducing “after 
its kind” is not to be taken as asserting the fixity of 
species. The term “kind” is presumed to have a much 
broader reference, possibly to orders rather than species. 
Hence the real issue is not whether new species have 
originated by ordinary processes in the course of nature’s 
history but whether all existing species have developed 
from one or a few very simple types of organisms. Even on 
the latter question “conservative Christians” are not in 
general agreement. Although most of them incline to 
creationist views, some believe that God directs evolu- 
tionary processes much as a chess player directs his chess- 
men. “This view,” we are told, “is growing rapidly today, 
and is taught largely in church-relaled schools as well as 
from many pulpits, and in many public schools in com- 
munities with a strong religious backgiound. Various de- 
grees of it are found in the writings of . . . such thoroughly 
I’rthodox theologians as A. H. Strong and James Orr, and 
others who also consider the Bible and evolution to be 
mutually consistent ” 

\ creationist view of modem anthropology closes the 
scientific part of the book we have been discussing. The 
author. Professor James O. Buswell III of Wheaton Col- 
lege, finds no difficulty in granting an antiquity of hun- 
dreds of thousands of years to mankind or in conceding 
that early men may have been somewhat pithecoid in ap- 
pearance. For. says Buswell, “although the creationist 
. . , must of necessity hold to the belief . . . that there was 
a "first man,’ it is of no consequence whether he looked 
like a Pithecanthiopoid or a Caucasoid. Furthermore, if 
anthropological opinion swings in favor of calling some 
prehistoric types by separate specific or generic names, 
and calls other types Homo sapiens with modem man, 
this is of relatively little consequence. For the creationist 
recognizes the arbitraiy and non- qualitative nature of 
taxonomic categories and is not bound to equate any one 
of them with the ‘kind' spoken of in Genesis 1.” But 
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Buswell himself is not willing to grant the evolution of 
man’s body from lower forms of life. He finds this repug- 
nant both on anthropological and on theological grounds, 
especially because it clashes with the doctrine of the 
original perfection and subsequent fall of man. In this re- 
spect, Buswell is more conservative than many of his 
anthropological colleagues in the Catholic Church. 

It appears, then, that “fundamentalist” opposition to 
biological evolution, though still narrowly dogmatic in 
many quarters, has undergone considerable change and 
modification in others. The verbal inspiration of Scrip- 
ture is still maintained, but interpretation within this 
framework allows for a limited amount of organic de- 
velopment and even for a general evolutionism in some 
cases. Generally speaking, however, these Protestants ad- 
here to some kind of special creation theory. Some in- 
terpret the six days of creation as geologic ages, some re- 
gard them as ordinary days separated by vast intervening 
periods, and some restrict the application of the creation 
account to the locality of the Garden of Eden. These 
theories may help to conserve belief in the inspiration of 
the Bible, but it is difficult to see how they can be of much 
scientific value, if the value of a scientific theory is to be 
judged by its suggestiveness in indicating new avenues for 
research. As science advances, moreover, the mainte- 
nance of what these writers call “verbal inspiration” is 
likely to prove possible only by continual reinterpretation 
of the Bible. In the long run, perpetual reinterpretation 
may prove more subversive of the authority of Scripture 
than would a fiank recognition of the limitations of tra- 
ditional doctrines. 

Although the modernist-fundamentalist controversy 
dominated the American religious scene for half a cen- 
tury after Darwin’s death, it would be a mistake to regard 
it as exhausting the Protestant reaction to the growth of 
modem knowledge. It would be equally erroneous to 
imagine that the development of religious ideas has been 
a simple refiex of scientific progress. Both modernism and 
fundamentalism took as their starting point a rather me- 
chanical conception of inspiration that had taken hold in 
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the eighteenth and early nineteenth centuries, but this 
view of inspiration had not always prevailed. In Martin 
Luther’s view, his biographer Roland Bainton tells us, 
Jesus Christ was the Word ot God. 

This Word brought Scripture into being. Scripture it- 
self is not the Word. Scripture is the manger in which 
lies the Babe, the Word. But Scripture is infinitely 
precious because it is the record of the Word. Scripture 
as the cradle of the Word provides a norm by which to 
judge the Church. 

At tlic same lime, the Word within Scripture may be 
used to judge Scripture, l^uther treated l^ripture with 
amazing freedom, with so much freedom indeed that 
one wonders why he did not disrupt the canon.-- 

In the eighteenth and nineteenth centuries there was 
a general decline of theology and a corresponding im- 
poverishment of concepts of inspiration and revelation. 
The rethinking of these concepts in our own day is but 
me aspect of the modem revival of theology, the 
cjuses of which lie deeper than science and scholarship, 
howev'cr great an influence we assign to them. At any 
late we need not be surprised to find modem theolo- 
gians and cxegetes returning to the great theological ages 
of the past for guidance in reconsidering traditional 
doctrines concerning the Bible. 

Such a process of rethinking — one that has gained 
momentum in such diverse camps as Anglicanism, neo- 
orthodoxy, and post-modernist liberalism — is described 
and analyzed in John Baillie’s book The Idea of Re- 
velation in Recent 1 hought. The central idea which Bail- 
lie finds emerging in these Protestant circles is that 
revelation is not a body of propositions supemalurally 
commum'cated, but rather a scries of events in which God 
disclosed Himself by His action in history. The Bible, 
then, is a human record and interpretation of those events, 
divinely inspired in the sense that God illuminated the 
minds of the authors of Scripture, enabling them to re- 
spond to His self-disclosure in the events, but thoroughly 
human in that this illumination did not overcome the 
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limitations of jBnite, historically-conditioned minds and 
temperaments. The revelation in the events was re- 
fracted, one might say, by the human medium through 
which it was transmitted. Hence, although Scripture mani- 
fests the Word of God, it is not itself that Word. “There 
is no such thing as revealed truth,” writes Archbishop 
William Temple, an eminent Anglican spokesman for 
this point of view. “There are truths of revelation; but they 
are not themselves directly revealed.” Karl Barth, proph- 
et and herald of neo-orthodoxy, puts the same idea in a 
somewhat diflerent way: 

Revelation has to do V'ith the Jesus Christ who was to 
come and who finally, when the time was fulfilled, did 
come — and so with the actual, literal Word spoken 
now really and directly by God Himself. In the Bible 
wc have to do in all cases with human attempts to re- 
peat and reproduce this Word ol Ciod in human thoughts 
and human words with reference to particular human 
situations, e.g. in regard to . . . the errors and contusions 
of the Christian congregation in Corinth between a.d. 50 
and 60. Jn the one case Deus dixit, but in the other 
Faulm dixit; and thc^c are two different things.'** 

A strong note of historical relativism pervades much 
of this modem writing on revelation. The Bible is held 
to be revelatory only lor those who approach it from 
the standpoint of faith. When the Church speaks of rev- 
elation, says Helmut Richard Niebuhr in The Meaning 
of Revelation, “it never means simply the Scriptures, but 
only Scriptuics read from the point of view and in the 
context of church history.” The history in which revela- 
tion occurs is the internal history of the Christian com- 
munity, history as fell and lived rather than history as 
viewed by a detached observer. The revelatory event oc- 
curs in external history, but it becomes revelatory only 
in the context of internal history, the inner history of 
the Christian community. It is revelatory because it makes 
sense of that history, enabling the believer to discern the 
meaning of his personal and communal existence. It ap- 
peals to the practical rather than the speculative reason. 
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disclosing relationships between persons rather than 
things. 

The heart must reason; the participating self cannot 
escape the necessity ot looking for pattern and meaning 
in its life and relations. It cannot make a choice be- 
tween reason and imagination but only between reason- 
ing on the basis of adequate images and thinking with 
the aid of evil imaginations. Neither the primitive 
images of animism nor the impersonal patterns of mod- 
em scientific, or indeed ot any kind ot purely contem- 
plative, thought supply a basis for the rational under- 
standing of the self in its community and history. But 
there is an image neither evD nor inadequate which 
enables the heart to understand, and the event through 
which that image is given them Chiistians call their 
revelation.^** 

If this is the meaning of levelation, what is meant by 
“inspiration”? Inspiration, says Baillie, is the divine il- 
lumination that enables the human mind to grasp and 
interpret the divine self-disclosure. But was this illu- 
m nation of such a character in the case ot the authors 
of Scripture as to remove all possibility of error and to 
giiaiantee the accuracy and adequacy of the Scriptural 
witness? Yes, say the advocates of plenary inspiration, 
whether Protestant or Roman Catholic. No, say the mod- 
em Protestants whose view of revelatitm we have just 
presented. The doctrine of biblical inerrancy, says Arch- 
bishop Temple, sprang from a craving for final and un- 
questionable authority in religious matters. But the Bible 
can provide such authority only if there is an infallible 
Church to interpret Scripture and an infallible Pope or 
Council to speak for the infallible Church. Such a solution 
is clearly unacceptable to Protestants. 'They have no in- 
fallible Church, no infallible spokesman, and, on this view 
of revelation, no infallible Bible. For them, the divine self- 
disclosjre is apprehended by faith, not faith in the sense 
of assent to a body of doctrine and information super- 
naturally revealed, but faith in the saving power of the 
great event which climaxed God’s revelation of HimselL 
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All this may seem far removed from Charles Darwin, 
the Oriiiin of Species, and The Descent of Man, but the 
distance is not so great as it may seem. Darwin was not 
indispensable to the lethinking of traditional ideas con- 
cerning revelation and inspiration that has taken place 
since his time. Biblical scholarship would have brought 
it about eventually quite apart from his influence. But 
-Darwin does seem to have played the role of a catalytic 
agent, helping to precipitate the reaction. The challenge 
he presented to continued belief in the historicity of 
Genc.'.is was too grave to be ignored. Adam and JEve 
taken literally could not be reconciled with The Descent 
of Man; something had to give. Generally speaking, it 
has been the doctrine of absolute inerrancy that has 
yielded, rapidly in some quarters, slowly, grudgingly, and 
covertly in others, but inevitably in all. Yet, strangely 
enougli. Scripture seems to have weathered the ordeal 
remarkably well. Scholars have pored over every page, 
every line, every word of ii. Controversy has raged 
around it with inexhaustible fury. Yet the Bible survives 
and still proclaims its message with pt>wer and eloquence. 
Its authors thought they had seen and heard the living 
God and had been commissioned to speak in His name. 
Their claim is as challenging today as it was nearly two 
thousand years ago, and the human response to that claim 
is as varied and poignant now as it was then. At a recent 
conference of scholars in New Yoik City, the Bible was 
the topic for much learned discussion by eminent archae- 
ologists, biblical scholars, and historians. These experts 
were as divided m their attitude toward vSeripture as 
their audience was. The line of division did not run be- 
tween Catholic, Protestant, and Jew, however. Instead, it 
ran between those who found in the pages of Scripture a 
revelation of God and those who did not. The discussion 
was erudite and spirited, but inconclusive. Nor is this sur- 
prising. Science and scholaiship may influence conceptions 
of revelation and inspiration, but they cannot resolve the 
question whether the Bible is in truth what believers say it 
is, a record of God’s self-disclosure in history. 
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Darwin and Natural Theology 


N atural tiifology is a subject seldom men- 
tioned nowadays- Many people have little idea what 
iho tenn means. In Darwin’s time, however, it was in 
vogue; Darwin acknowledged its inlluence on his 
own thinking. Yet the naiural theology Darwin knew was 
but a remnant of the rich tradition that took its rise in 
Greek philosophy and found consummate expression in 
St. Thomas Aquinas’ five proofs of the existence of God. 
St. TTiomas distinguished clearly between theological 
truths accessible to human reason (such as God’s exist- 
ence and attributes) and those accessible only by revela- 
tion (such as the Incarnation and the Trinity). In his 
view, there were five mutually supporting ways by which 
men could arrive at a knowledge of God and His at- 
tributes by natural reason. The first proof was based on 
the necessity of a Prime Mover to account for the move- 
ment evident in the um’verse, the second on the need 
for a First EflScient Cause of the existence of things, 
the third on the need to postulate a Necessaiy Being in a 
world of contingent beings, the fourth on the need to 
piesuppose a Supremely Perfect Being as the cause of 
the degrees of perfection observable in things, and the 

'to 
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fifth on the necessity of a Supreme Intelligence as the 
cause of the order prevailing in the universe. 

In subsequent centuries natural theology was first 
weakened, then transformed. Preaching the radical cor- 
ruption of human nature at the Fall, Martin Luther and 
John Calvin flatly denied the power of unregenerate rea- 
son to rise unassisted to a knowledge of God and his at- 
tributes. Natural theology suffered a sharp decline. With 
the rise and progress of modem science, however, con- 
fidence in human reason reawakened, and physicothe- 
ology, a special variant of the argument from design, 
rapidly gained favor. Set forth in treatises such as John 
Ray’s The Wisdom of God Manifested in the Works of the 
Creation (1691), physicotheology stressed the adapta- 
tion of structure to function throughout nature, regarding 
it as wisely ordained by an omnipotent Creator from the 
first creation of things. This attitude, in turn, was part of 
a wider set of presuppositions implicit in the static ver- 
sion of the doctrine of creation. The works of creation, 
said John Ray, a great biologist as well as a clergyman, 
were “the Works created by God at first, and by him 
conserved to this Day in the same State and Condition 
in which they were first made.” All of the basic structures 
of nature — stars, solar systems, mountains, oceans, spe- 
cies — were regarded as permanent and wisely contrived. 
From this point of >icw, natural science was not con- 
cerned with explainmg the origin of things. Its task was 
rather to name, classify, and describe; to investigate the 
uses of things; to discover natural systems like the solar 
system and display their wise design. Thus, Newton found 
in the tact that all of the planets and their satellites 
rotated and revolved in the same direction and in ap- 
proximately the same plane a convincing demonstration 
that the solar system had issued directly from the hand 
of God. “For it became who created them to set them in 
order. And if he did so, it’s unphilosophical to seek for 
any other Origin of the World, or to pretend that it 
might arise out of a Chaos by the mere lav's of 
Nature . , ^ It was physicotheology of this kind that 

Darwin became acquainted with through William Paley’s 
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Natural Theology (1802), in which the admirable adap- 
tatian of structure to function in plants and animals 
was compared to the cunning contriviince of spring and 
gears in a watch. 

This conviction of the permanence and wise design of 
the fundamental structures of nature was gradually under- 
mmed in the eighteenth and mneteenth centuries, as evi- 
dences of natural mutabihty accumulated and the 
implications of the mechanical view of nature slowly be- 
came apparent. In astronomy the speculative temptation 
to derive the earth and the solar system from a previous 
state of the system of matter m motion by the operation 
of mechanical laws produced the nebular hypothesis, out- 
lined by Immanuel Kant in 1755 and elaborated by Pierre 
Simon Laplace and William Herschcl in the early nine- 
teenth century. Simultaneously the nascent sciences of 
geology and paleontology were uncovering evidence of 
perpetual charge on the surface of the earth. With the 
publication of Georges Cuvier’s researches on fossil 
quadrupeds in the first decade of the ninf'teenth century, 
it ^ould no longer be doubted that many species of ani- 
mais had become extinct. Ihe static view of nature was 
tottering, but the implication of universal mutability was 
evaded for a long time by a compromise theory postulat- 
mg successive creations separated by geological upheav- 
als. This theory made it possible to admit the fact of 
change in nature without admittmg development, that is, 
iMthout conceding that change was fundamental and 
structure transient and superficial. It also turned aside 
the disturbing idea that changes on the inorganic level 
set the pace for changes on the organic level instead of 
organism and environment being adapted to each other in 
a pre-established harmony. There was, however, a school 
of “umformitariau” geologists, including James Hutton of 
Edinburgh and (somewhat later) Charles Lyell, who in- 
sisted that all the present appearances on the surface of 
the earth must be explained in terms of geological proc- 
esses still in operation and, consequently, that millions 
and millions of years must have been required to form 
the present earth out of the rums of earlier worlds. To 
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this process of geological change Hutton could see “no 
vestige of a beginning, no prospect of an end.” From 
similar premises the French biologist Jean Lamarck drew 
the inevitable conclusion that biological species were sub- 
ject to constant slow change; otherwise they could not 
remain adapted to the changing environment. According 
to I^amarck, plants and animals faced with new situa- 
tions made blind and groping efforts to survive. Organs 
that had once been usctul became less useful and grad- 
ually withered away. Other organs became highly useful 
and developed rapidly from generation to generation. In 
extraordinary circumstances entirely new organs arose in 
response to the demands of environment. By these means, 
with the aid of “plenty of time and circumstances,” the 
whole array of plants and animals had developed fiom 
the simplest beginnings. 

By Darwin’s time the static view of nature was in pre- 
canous condition. Darwin delivered the coup de grace by 
propounding a mechanism of organic change that seemed 
to eliminate the last trace of wise design in the forma- 
tion of species. According to Lamarck, the modifications 
that enabled organisms to survive in a changing environ- 
ment resulted from their efforts to survive. The animal 
that became a giraffe got its long neck by perpetually 
stretching to reach the leaves on the trees. In Darwin’s 
theory, on the contrary, variations in neck length and a 
thousand other characters, springing from unknown causes, 
were perfectly random with respect to the needs of the 
organisms in which they occurred. Among these acci- 
dental variations some proved more useful in the compe- 
tition for life than others. And since the amazing fecun- 
dity of plants and animals precipitated a perpetual strug- 
gle for food and living space, those individuals that hap- 
pened to vary in a fortunate way would be most likely 
to survive and reproduce their kind. In the long run the 
average character of plant and animal populations in a 
given environment would change as, year after year, 
some lines of variation survived and multiplied and other 
lines diminished in numbers and eventually became ex- 
tinct. On this view of things, the giraffe represented a 
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line of animals that happened to vary in the direction of 
longer necks. Luck, not effort, accounted for their suc- 
cess. Thus, chance and struggle, the antitheses of design 
and pre-established harmony, became the architects of 
the adaptation from which natural theologians had argued 
the divine contrivance of nature. “The old argument of 
design in nature, as given by Paley, which formerly 
seemed to me so conclusive, fails, now that the law of 
natural ^clectlon has been discovered,*’ Darwin wrote in 
his autobiography. ‘ There seems to be no more design 
in the variability ol organic bemgs and in the action of 
natural selection, than in the course which the wind 
blows. Everything in natuie iv the result of hxed laws ^ 
The deists, too, had believed that nature was governed 
by fixed laws For them, however, law was the antithesis 
of chance It operated to insure perfect stability in na- 
ture’s basic structures ind perfect equilibrium in her 
operations It poinud cleaily to a wise *nd omnipotent 
1 ’W’giver But the law of natural selection was a new 
kin I of law, a statislic.il law governing the chances of 
survival of raiidomlv varying organisms in an oveiciowded 
world It was a law of trial and error, of adaptation 
through wholesale extinction, n[ survival by luck — a law 
of higglety-pigglety, the astronomer John Hcrschcl pro- 
Usied. True, the fittest always survived. But who were 
the fittest^ By definition tlicy were those that survived. 
Suivival was both the test and the outcome of fitness. 
There was no escaping the circularity of the argument, 
no way of proving any substantive exceUence in what 
survived. Yet, strange to say, the competition for sur- 
vival seemed to have produced a trend toward higher 
forms of life, something that looked hke progress, how- 
ever sporadic and piecemeal. Viewing the process as a 
whole, Darwin oscillated between ailmiration for its re- 
sults and dismay at its brutal inefficiency. In his hap- 
pier moods he could extol the superb workmanship of 
natural selection, “daily and hourly scrutinizing, through- 
out the world, eveiy variation, even the slightest; reject- 
ing that which is bad, preserving and adding up all that is 
good; silently and insensibly working, whenever and 
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wherever opportunity offers, at the improvement of each 
organic being in relation to its organic and inorganic con- 
ditions of life.” At other times, and increasingly as life 
wore on, his thoughts took a gloomier turn. 

There seems to me too much misery in the world [Dar- 
win wrote to Asa Gray], I cannot persuade myself that 
a beneficent and omnipotent God would have designedly 
created the Ichneumonidae with the express intention 
of their feeding within the living bodies of caterpillars, 
or that a cat shtmld play with mice. Not believing this, 

I see no necessity in the beliet that the eye was express- 
ly designed. On the other hand, 1 cannot anyhow be 
contented to view this wonderful universe, and espe- 
cially the nature of man, and to conclude that everything 
is the result of brute force. I am inclined to look at 
everything as resulting from designed laws, with the 
details, whether good or bad, left to the working out 
of what wc may call chance. Not that this notion at all 
satisfies me. I feel most deeply that the whole subject is 
too profound for the human intellect. A dog might as 
well speculate on the mind of Newton. Let each man 
hope and believe what he can.® 

For his t^wn part, Darwin found himself able to believe 
Jess and less as lime went on. Having lost faith in God the 
Judge and Redeemer in his early manhood, he felt his 
belief in God the Creator slip slowly away from him in 
his old age. For Darwin, natural theology' was summed up 
in William Paley’s argument from design. When that 
argument appeared to fail, Darwin was left without re- 
source. He had, he confessed, “no head for metaphysics.” 
Science, not philosophy, was his business. He became an 
agnostic. 

Darwin’s reflections on the meaning of evolution could 
give little satisfaction to Christians facing the challenge of 
his theory for the doctrine of creation. Those who re- 
jected the theory of evolution had no problem, of course. 
They could continue to think of creation and of natural 
theology in the traditional way. But those who accepted 
organic evolution as a fact of nature had to find a way of 
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reconciling it with Christian doctrine. One way was to re- 
gard the process of evolution as God’s method of bring- 
ing about progress in nature and history. This view har- 
monized neatly with the optimistic faith in progress so 
common in the nineteenth and in the early twentieth cen- 
tury. It was a view difficult to reconcile with traditional 
doctrines concerning man’s original perfection and sub- 
sequent fall from grace, but these doctrines were not 
very popular among modernist Christians anyway. They 
preferred to regard history as a redemptive process in 
v^hich man evolved through higlicr and higher stages of 
culture, gradually sloughing otT habits and attitudes in- 
heriled from an animal past In this view of things, science 
was a chief instrument of pi ogress. By tracing out the laws, 
mechanisms, and stages c'f evolutionary advance, it pro- 
vided the basis foi an evolutionary natural theology. Pro- 
gress, not the v/ise adaptation ot structure to function, be- 
came the proof of divine superintendenct . 

Wc can see the beginnings of this kind of theological 
adaptation to evolutionary biidogy in Ward Beech- 

er ‘ sermon ‘‘The I'wo Revelations,” preached from the 
pulpit of Plymouth Church on Sunday morning. May 31, 
1885 In Beecher’s day the phrase 'the two revelations” 
usuall> meant the revelation in Scripture and the rev- 
elation in nature. But Beecher had little to say about the 
Bible in this sermon. The two revelations he had in mind 
were the revelation in nature and the revelation in his- 
tory. ITie Bible, Beecher explained, tells us that God 
created the universe, but science must determine by what 
natural laws He accomphshed this purpose. 

There are two records ot God’s creative energy. One is 
the record of the unfolding of man and of the race 
under the inspiration of God's nature: this is a mere 
sketch; of the ancient pcrioUs of man there is almost 
nothing known. The other ot these records or revela- 
tions . . pertains to the physical globe, and reveals 
the divine thought through the unfolding history of mat- 
ter; and this is the older. So we have two revelations: 
Cod’s thought in the evolution of matter, and God’s 
thought in the evolution of mind; and these are the 
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Old Testament and the New — ^not in the usual sense of 
those terms, but in an appropriate scientific use of 
them. ... If to reject God’s revelation of the Book is 
infidelity, what is it to reject God’s revelation of him- 
self in the structure of the whole globe? ^ 

Plainly Bcechcr was as confident that evolutionary 
science would provide a basis for natural theology as John 
Ray had been that the old natuial histor>% based on the 
assumption of fixity in nature, would do so. In the evolu- 
tionary version of natural thcolog>', however, the proofs 
of God’s existence and attributes would be derived less 
from traces of design in nature’s productions than from 
evidences of progress in her history. Now that nature 
was shown to have had a long and eventful history, the 
providence of God rather than His activity as Creator 
seemed the important thing to stress. Geological history 
was the process by which the earth had been prepared for 
man’s habitation. Organic evolution was the process by 
which God had developed a creature, man, fit to inhabit 
such a world. Human history was but the latest chapter in 
the history of nature, the whole development being under 
providential direction. The old distinction between natural 
and revealed religion, natural and revealed theology, was 
all but erased. The Bible was but the most striking record 
of God’s revelation of Himself in history. 

The lengths to which such an optimistic natural the- 
ology based on wholehearted acceptance of evolution 
could be carried are shown in a book entitled Contri- 
butions of Science to Religion, edited by Shailcr Math- 
ews, Dean of the Divinity School of the University of 
Chicago, in 1924, a year before the Scopes trial. Math- 
ews’ basic idea in his contribution to this book was that 
all particular religions were phases of religion-in-general 
and that religion-in-general, conceived as a set of at- 
titudes and activities whereby life adjusts itself to the 
environment, had undergone a progressive evolution to- 
ward higher and more complex forms. 

Religion [Mathews wrote] is life functioning in the 
interest of self-protection. It differs from similar func- 
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tional expressions of life in that (1) it treats certain 
elements of its environment personally (though not 
necessarily as a person), by utilizing social practices and 
ideas as forms of worship, or as patterns for beliefs, 
and (2) it seeks to make these elements friendly and so 
helpful. . . . The essential matter in the evolution of 
religion as in all evolution is the transformation of the 
original organism through its relation with its environ- 
ment and the nucleating about itself ... of the cells of 
other experiences into species of the same genus.*^ 

Here we see comparative religion blended with an evolu- 
tionary model of thought boi rowed from biology; Christi- 
anity is regarded as a recent, highly-evolved species of 
religion-in -general. 

JVIaihcws then prcK'ecded to trace the states through 
which religion had passt‘d in its historical evolution. The 
key to the whole development, be declared, was “the 
struggle between religions for the survival of the fittest.” 
Hut what religicm was fittest to survive'^ That religion, 
an. wered Mathews, whicli was best adapted to the whole 
cultural milieu in which li lunetioned. 

What really will happen will be a biological develop- 
ment of religions through appropriation and assimila- 
tion. . . In other words, a nation will have several 
religions, although they mas be called by the same 
general name and have many elements in common. 
Some of these religions will he so unlike those of earlier 
stages of social evolution as to constitute a new species. 

In the struggle which comes between these various em- 
bodiments of the religious impulse those elements will 
disappear which are least in haimony with dominating 
social conceptions of various social groups, and those 
will survive which are most in accordance with and can 
contribute most to the development of superior stages 
of social evolution. . . . That religion which best enables 
the religious impulse to express itself in its increasingly 
complex social environment will survive all others. 
Other religions will noi altogether disappear, but they 
will become vestiges in the more highly developed reli- 
gious life. And, in this struggle of religions to express 
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religion, Christianity in its ethical and theological sense 
is certain to be a dominant element.** 

But what of revelation? What of the Bible and its 
authority? Traditional theology, answered Mathews, started 
with G<xi as the existence revealed in Scripture and in 
nature; it then proceeded to use bibbcal concepts in ex- 
pounding Christian doctrine This procedure raised in- 
soluble questions as to how an omnipotent, omniscient, 
and benevolent God could pennit suffering and evil in 
nature. A more piomising approach, Mathews thought, 
would be the empirical approach of Science, spelled with 
a capital S. 

In the case of any belief, one must begin with a major 
premise furnished either by authority or by induction. 

It one chtKises the former, all scientific investigation is 
at an end. If one chooses the latter in religion, a new 
method has been introduced and the organised inherit- 
ance of dogma, ntuats and organization is subject to 
investigation and inevitable revaluation " 

When religious phenomena were studied widely and em- 
pirically, Mathews continued, it became apparent that 
the essence of religion was the impulse and eflort of 
human beings, both individually and socially, to come to 
grips with thcii environment and especially to identify 
and establish contact with a superhuman personal element 
in that environment. Although science could not prove 
the existence of such an clement in ♦he environment, it 
could lend some warrant to the religious view of the uni- 
verse and thus help to justify the religious impulse. Sci- 
entists, said Mathews, always assumed the intelligibility 
of nature. They assumed a correspondence between the 
logical structures elaborated by the human mind and the 
structures of nature. But if nature was intelligible, it must 
be directed or informed by intelligence. That this intel- 
ligence had direction and purpose was showm by the course 
of organic evolution with its marked tendency toward 
higher and more complex forms of interaction between 
organism and organism, organism and environment. The 
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emergence of human personality in the latest stage of 
this process was the strongest argument of all for the ex- 
istence of a personal element in nature as a whole. What 
emerged at the end must have been there from the begin- 
ning. 

Thus, for Mathews, evolution itself was the chief evi- 
dence for the existence and activity of an immanent pur- 
pose in the universe. The Bible was reduced to the status 
of an important historical document attesting the upward 
progress of the religious impulse. It did so more strikingly, 
yet in the same general way, that other religious phe- 
nomena testified to the same effect. Science, not Scrip- 
ture, justified a religious view of nature, for science alone 
revealed nature’s aim toward the development of per- 
sonalny. Thereby science contributed “not only a method 
of testing the legitimac> and value of religion, but also . . . 
thought patterns with which one may set forth its na- 
ture." To do the will of God, for example, was to “grow 
U'ss animal, less mechanistic, more personal, more regard- 
fu, of otliers’ perstmaiiiy, more possessed of good will,” 
just as the evolutionary process had. Sin was « stubborn 
clinging to outmoded values, a refusal to leave one's 
animal past behind and move onward and upward to- 
ward higher persvmal values in accordance with the im- 
manent law of progress Salvation meant adjusting oneself 
to this immanent purpose, “with consequent progress and 
happiness.” 

This struggle against the impersonal forces of nature 
towards larger social control in the interests of freedom 
and self-direction must he carrie»l on, since it is in re- 
sponse to the immanent Will, ... ll is a creative experi- 
ment carried on in cooperation with the God of that 
which is ever becoming ... Its goal Is not an explana- 
tion of the universe, but a life with that reason and 
purpose and personality which science increasingly war- 
rants it in assuming in the universe. ... we are a part 
of all that we see, fellow-workers in the process which 
is carrying life away trora its biological and chemical 
inheritances toward the half-glimpsed, but ever- 
approached freedom of the completed personality.® 
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Written in the heyday of Protestant modernism, 
Mathews’ plea atfords a striking example of science- 
oriented natural theology postulating evolution as the 
central fact of existence. Mathews says little or nothing 
concerning the creation as an event in the past. He stresses 
instead the creative activity of an immanent purpose, a 
purpose operating according to law and achieving its ends 
by natural means. The idea of God’s transcendence slips 
intr) the background or disappears entirely. One senses an 
implicit dualism in this world view, as if God were stnig- 
giing tt> achieve a victory twer the impersonal forces of 
nature He is immanent in nature but not in complete 
command of it At tunes He seems to become identified 
with life process, or vital activits, conceived as locked in 
mortal struggle with inorganic nature This is scarcely the 
traditional Christj<m God Fioni Mithews’ position it is 
only a step i»i two to the evolutionary naturalism of Julian 
Huxley 

Whether Cliristian or not Mathews* view was certainly 
not a biblical view Its kading ideas were denved from 
biology and comparative religion, not from Scriptuie. 'Fhe 
Bible was simply a part of the comparativi. souice ma- 
terial upon which conclusions concerning the evolution 
of religion were based The Christian faith was recom- 
mended, not with the claim that it sprang from a unique 
divine self-disclosuic, but rather on the ground that its 
doctrine, when pnined of eertain historical excrescences, 
was better adapted th«'n that ot any other religion then 
known to promote the onward ad\ancc ot man and society 
in accordance with the immanent will to pre^gress. 

The comfortable belief in progress implicit in mod- 
ernist versions of C’hnstianity was shaken to its foun- 
dations by the events ol the twentieth certury — two 
devastating world wars, a great economic depiession, and 
the nightmare of totalitarian dictatorship. Tliesc events, 
rather than any development m natural science, pro- 
duced the violent reaction in Protestant theology known 
as neo-orthodoxy. 
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Only those who are old enough to remember the par- 
ticuidr kind of desiccated humanism, almost empty of 
other-worldly content, which prevailed in many Protes- 
tant areas in the early decades of this centurv [writes 
Douglas Horton] can understand the surprise, the joy, 
the refreshment which could have been brought bv [Karl 
Barth’s book The Word of God and the Wotd of Mari\ 
to the ordinary, and, like myself, somewhat desultory 
readei of the religious literature oi that time. To ques- 
tion evolutionary modes ot thought in that day was 
something like questioning the Ptolemaic theory in the 
time of Copernicus . . . The very suggestion that this 
was unsound thinking — the Night <.>f it beginning to 
totter under Barth's pressui c- -w as to be hlled with mis- 
gisings, to anticipate crisis On the other hand, there 
was undeniable exhilaration rehcanne and relearning 
that God IS Ciod, that he will will what he will will, 
that he IS not caught m the trammels of the world he 
himself has created, and that man can produce him 
nuthcr as the conclusion of a syllogism the QFD of 
an cxpciimcnt, or the down ol a ci\iIiz,ation To en- 
counter the unsettling quality of this frighteningly new 
and securcK old thinking was to enter into a situation 
Baith called “existential” — a word to whose modern 
currency Barth h«mse*f was one of the first to con- 
tiibute.'^ 

Tlic questioning of evolutionary modes of thought to 
which Horton alludes \vas not a questioning of the the- 
ory of oiganic evolution. It was rather a questioning 
whether the concepts of evolutionarv biology were ade- 
quate or appropriate to express the Christian view of 
reality. It was a questioning whether Christian liberalism, 
m its enthusiasm for evolutionary modes of thought, had 
not sui rendered the central biblical insights concerning 
nature, man, and God. The doctrine of original sin, for 
example was given new meaning by the horrors of the 
concentration camp and the awful carnage of world war. 
C’onhdence in human reason was staggered by a view of 
the uses to which intcDigence could be put. Theology 
came back to life. The Scriptures spoke to men with re- 
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ncwed power. Once more the word of God was exalted 
above the word of man. 

But although neo-orthodoxy returned to fundamental 
Christian doctrines, it was not fundamentalist in the usual 
sense of that word. It exalted the Bible, but not as a 
textbook of science. Its central position was, and is, that 
there are important dimensions ol reality that are inac- 
cessible to 'jcience and cannot be expressed adequately 
in the forms of logical discourse. These dimensions in- 
clude the existential relationships of human persons to 
each other and to God (the si'-called T-l'hou relation- 
ships), the value aspect of reality, and man’s conscious- 
ness of freedom and moral responNibility. These aspects 
of experience arc of peculi«ar concern to religion, since 
religum seeks to comprehend mans existential situation 
as a free and responsible agent. 

To this problem, say the neo-orthodox, science can give 
no answer because science excludes the problem a priori. 
The scientist docs not raise the problem of his own ex- 
istence or of existence in general, nor is he, as scientist, 
concerned with values. He takes the value of scientific 
activity for granted. He takes existence for granted anil 
seeks to subsume phenomena under certain abstract cat- 
egories, excluding value categories. He is concerned not 
with freedom but with determination, with functional 
relationships among phenomena. Consequently, science 
cannot discover the meaning and value of human ex- 
istence, nor can it grasp life’s itiner unity. As Reinhold 
Niebuhr puts it: 

Neither the vital thrust of life, nor its organic unities, 
nor its disharmonies, nor its highest possibilities can 
be expressed in terms of logic and rational consistency. 
The dynamic and creative energy of life can be de- 
scribed but not comprcheiidt'd by reason. The unities of 
life are organic, and reason can only logically assemble 
after analytically dividing, thus reducing the organic 
to a mechanical unity. The disharmonies of life are 
paradoxically related to its harmonies, as mechanism is 
paradoxically related to the world of meaning and pur- 
pose, and every rational scheme of coherence fails to do 
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justice to the trapic realitits of fvil and to its paradox- 
ical relation with the good 

In Niebuhr’s opinion, philosophy is as impotent as sci- 
ence to penetrate to ultimate realit> 

But il science and philosophy can give no answer to the 
ultimate questions of existence, how are they to be an- 
swered ^ In the yRv of Karl Barth, ont ot Uit founders of 
nco-ortnodoxy, our knowledge of God and of the mean- 
ing of human existence is derived from the Bible and fiom 
the events refolded thtreiii We look to the Bible, says 
Barth, “not so much to give us knowledge about this 
particular or that as to indicate to us tht beginning and 
the end the origin and the limu, the eieaiive unity and the 
lad prooLm of all knowledge ' 

“In the beginning GoJ erei^ed tre ht-ivrns and the 
eaith and ‘Amtn 1 vm ‘o vornt 1 ord Jtsiis Such 
IS the meaning ot the woild according the Bible It 
s c>ur part to eontirm it in our owr lives laboring 
t> rtl ite oiustlsts *>111 uulv t\sk, rtiid oui hour nf his- 
t< r^ to God the C re itor ind Redeemer It is not a mean- 
ing ipa t from o hei mi anings Kn in it all c thers —the 
nitanings of nitural <-eitnee ot lustory of esthetics and 
of religion — ire at once meluded and concluded, and 
this meaning in ih list m h is will be found to he iden- 
tical with that of phdosoph> so tar is philosophy under- 
st inds Itself It IS the meaning pat ixrtiUme without 
iivils without ehdlkngtrs the meaning sub specie 
acUrttt What moie can we desire? 

But how docs the Bible give us knowledge of God? 
Not b> any kind of ratio'jal demonstration, not by pro- 
mulgatmg a body of doctrine about Him, not by desenb- 
ing stages in man s gradu illy improving conception of 
God, but rather by recountmg a senes of events and 
human reactions to them which arc intelligible only when 
viewed as the participant*; in those events viewed them, 
namely, as acts in which a personal God disclosed His 
will and purpose for mankind The events make sense 
only on ^e assumption that God was their cause and 
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disposer. The decisive characteristic of the Bible, says 
Barth, is its “striking continuity of faithfulness, constancy, 
patient hopefulness, and objective attention toward the 
incomprehensible, unpsychological, and unhistorical truth 
of God/’ I’hrough historical narrative, poetry, proverbs, 
and saga or myth the Bible points steadfastly to the 
ultimate reality underlying not only the biblical history, 
not only hum.in history in the laige, but the whole of crea- 
tion. 

Consistently with this view the Bible, Barth inter- 
prets the creation stones in Genesis? as sagas expressive 
of Israel's complete dependence on Yahweh, the God of 
Abraham, Isaac, and Jacob. Creation is not so much an 
event as a relationship betw*.cn God and the world, and, 
more especially, Israel’s world. 

The Bible speaks m Cicnesis 1 and 2 oi events which lie 
outside our historical knowledge | writes Barth], But it 
speaks upon the basis ot knowledge, which is» related 
to histor>. In tact, ihe wondertul thing about the biblical 
creation narratives is that they sund in strict connexion 
with the history ol Israel and so with the story ot God's 
action in the covenant with aian.’* 

For Christians, says Barth, the knowledge of God the 
Creator derives, not from the study ot nature, but 
from faith that God Himself look on the form of a 
creature m Jesus Christ. 

Knowledge of creation is knowledge of Clod and conse- 
quently knowlecfi*^ <if faith in the deepest and ultimate 
sense. It is not lust a vestibule in w'hich natural theology 
might find a place. How should we recognise this pa- 
ternity ol CJod, were it not inanitest to us in the Son? 
So it IS not the existence of the world in its nianifold- 
ness, trom which we are to read off the fact that God is 
its Creator. I'he world with its sorrow and its happiness 
will always he a dark mirror to us, about which we may 
have optimistic or piessiniistic thoughts; but it gives us 
no information about God as the Creator. But always, 
when man has tried to read the truth from sun, moon 
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and stars or from himself, the result has been an idol. 
But when God has been known and then known again 
in the world, so that the result was a joyful praise of 
God in creation, that is because He is to be sought and 
found by us in Jesus Christ. By becoming man in Jesus 
Christ, the fact has also become plain and credible that 
God is the Creator of the world. We have no alternative 
source of revelation.^ 

With these words Barth takes his leave of natural the- 
ology — of William Paley, John Ray, and the whole tra- 
dition they represented. In so doing, he returns to the 
sixteenth century Reformers and their distinction between 
regenerate and unregenerate reason. If there is any rev- 
elation of God in His creation, Barth argues, it is ap- 
parent only to the eye of faith, only to reason sanctified by 
trust in the saving Event witnessed by Scripture. As for 
• cience, it is free to go its way unmolested, it has noth- 
ing to say about God or about creation. 

Tlie Christian Confession has in course of the centuries 
passed through more than one world-picture. And its 
representatives were always ill-advised when they be- 
lieved that this or that world-picture was an adequate 
expression for what the Church, apart from creation, 
has to think. Christian faith is fundamentally free in 
regard to all world-pictures, that is, to all attempts to 
regard what exists by the measure and with the means 
of the dominant science of the lime.^'^ 

Barth’s total rejection of natural theology represents 
the extreme limit of tlie reaction against evolutionary 
modernism in the Protestant camp. Not all neo-orthodox 
theologians would go so far. Emil Brunner, for example, 
agrees with Barth that sin obscures man’s perception 
of God's glory in nature, but he insists that the glory is 
there. God is necessarily revealed in His works, however 
blind sinful man may be to this revelation. 

What the natural man knows of God, of the law and of 
his own dependence on God, may be very confus*-:^ and 
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distorted [writes Brunner] But even so it is the neces- 
sary, indispensable point of contact for divine grace. 
This IS also proved by the fact that, on the whole, the 
New reslament did not create new words, but uses those 
thil were created by the religious consciousness of the 
pagans 

In Brunner’s view, natural theology is still possible, but 
not natuidl theology of a demonstrative kind 

The wrong wav of making contact fwith unbelievers] is 
to prove the existence of Cjod For this presupposes 
the llom.in C ifhohc view of ilut>loyia naturally a sclf- 
sudich nt r itional sysiem of natut d knowledge of Ood 
But though proof I*" excUidwd, thi* Jc*cs not exclude the 
pt>ssihiliy ot a diseu> ion pointing towardj» sueh evidence 
of the evidence of (jrod as we ha\e 

■Rcinhold Niebuhi, too, 'fuecpls Barth’s view that sci- 
ence and philosopliy cannot de il adequately with the 
aspects ol reality that are of chief concern to religion. 
Tlitse ispccls, ‘-ays NicHuhr tind ihcir pjoper expres- 
sion in myth — not myth as faiiv talc but as symbolic cx- 
piession ot an objcctne leality But Niebuhr objects to 
making acccplincc of the C hnstian mvth an act of sheer 
faith Some myths, he say% express our deepest m- 
tuitions more ad^ quaT».ly than others. 

Great m\lhs have actually been bom out of profound 
experience and are eonstanlly subjeet lo verification bv 
expenenee . The ideil of love is not a caprice of 
mvThologv It IS not true because the Cross has revealed 
It The C ross justifies itself to human taith because it 
symbolizes an ideal which establishes points of rele- 
vance with the deepest experiences and insights of 
human life 

Thus, whereas Barth makes Chiistian faith prerequi- 
site for the discovery of God in nature, Niebuhr finds 
some vcnfication of Christian myth in the intimations of 
ultimate reality that human experience provides. This is 
natural theology of a sort, but not of the demonstrative 
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kind familiar in Christian history. The experience Niebuhr 
relies on does not concern nature “out there,” viewed in 
scientific detachment and abstraction. It concerns nature 
concretely apprehended by the whole man — nature-lover, 
craftsman, naturalist. Above all, it concern* nature 
as experienced in man’s own being Nature thus experi- 
enced reveals, not unambiguous evidences of wise design, 
but '‘dynamic and organic qualities in reality which can- 
not be staled in rational terms.” It discloses “paradoxical 
qa ilities which elude the canons of logu.” Apart from 
level? lion these intimations of reality arc confused and 
cimtradictory, but in the myth of creation, which le- 
piLsents God as both immanent and transcendent, they 
find consummate expression and ultimate resolution. 

In the writings <it Helmut Richard Nitbuhr and Paul 
Tillich, natural leligion bised on philo*^ophical inquiry 
and religious experience receives a dtgiee of recogni- 
Xh'Vt as providing the “law m.itcnar' that revelation 
Iran forms and rewnrls Revelation, says H. R Niebuhr, 
»s *tne tulfillnient and the radical reconstruction of our 
naturJ knowledge about the deity through the revelation 
oi one whom Jesu** C hrist called ‘bather.' ” 

ReveldliMii imparts no new beliefs about natural or his- 
torical tacts, it does mvolve the radical reconstruction 
">t ail our bclieis, sine*' these aiwavs reflect both human 
pnwincialisni and concern for self with its idols as well 
as obiective knowledge The '.tor> of the cieation in six 
da>s is not a part of revelation, yet the account in 
Cicnesis, with its dominant interest m God and its 
partial displacement of man from the central place in 
the drama of becoming, represents at least the partial 
reconstruction oi ancient beliefs in consequence of rev- 
elation, The reconstruction was not complete, for the 
revoluiion laith brings to belief is .ilso permanent.^® 

Paul Tillich agrees wnth Emil Brunner that revelation 
would have no vehicle without a previous religious ex- 
perience in terms of which it could be expressed. De- 
fining revelation as “the divine criticism and transfor- 
mation of religious experience,” Tillich finds an element 
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of revelation in all religious experience, in the religious 
experience of Parmenides, Plato, and Spinoza as well as 
that of Paul or Isaiah. 

Every doctrine of God is theoIog>^ of historical revela- 
tion in so far as it is rooted in a rev^elation received in 
history. Every doctrine of God presupposes faith; for 
faith is correlated to revelation. Natural theology with- 
out picceding faith is nonsense, while natuial theology' 
which has the foundation in faith and revelation is not 
natural theolog> at all but theology of histoiicai revela- 
tion, the only theology which is possible."^ 

Thus, l^llicli erases the distinction between revealed and 
natural theology by extending the scope of revelation. For 
the traditional dichotomy of natural and revealed the- 
ology he substitutes a single theology with two poles: the 
question posed by man's retlcction on his own existence, 
and the answer provided by divine revelation. 

In the Roman Catholic Church and in some branches of 
Protestantism, notably the Anglican branch, there has 
been no such general retreat from natural theology as has 
taken place among the neo-orthodox, (^atholic theologians 
have been quick to point out that only the last of St. 
Thomas* five pi oofs of the existence of God was directly 
affected by Darwin's theory. With respect to the fifth 
proof, they argue that it w'as William Palcy's watchmaker 
analogy rather than St. Thomas’ argument from the uni- 
form modes of behavior of natural agents that was drawn 
into question by the theory of natural selection. Paley’s 
analogy of mechanical contrivance suggested a creation 
finished once and for all at some moment or period in 
time. St. Tliomas, on the other hand, argued from the 
fact that natural agents act in determinate and uniform 
ways according to their specific natures, adding that all 
these agents work together harmoniously, as if ordered to 
a general end. This order and uniformity in the actions of 
individual agents and of all natuial agents collectively 
was unintelligible, said Aquinas, unless one acknowledged 
a Supreme Intelligence directing things to their proper 
ends. 
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St, Thomas’ fifth way was thus more adaptable to 
an evolutionaiy science than the physicothcology of 
John Ray and Willimn Palcy. It asserted that the internal 
harmony and external adaptation of living organisms pre- 
suppi>scd an intelligent ordering ol the actions pro- 
ducing them, but it did not necessarily imply that God 
created tiic progenitors of each species of plant and animal 
at some instant of tune, endowing them with exactly 
the organs and instincts requiretl for the continuation of 
ihe species. To the argument of Darw'in and Huxky that 
random variation and naluril selection sufficed to ex- 
plain the adaptations ot structure to function in the 
'»»-ganic woiid the natural theologian etmld reply that, al- 
tlioiigh processes of variation might modify organisms 
'ind environmental circiimst inces might tavor the spread 
ol some varictie'^ at the expense of oiheis, nevertheless 
organisms ihemselvLS must already be present as 
pom » concerns. V'anatum dtvs not create, but only modi- 
i'cs die internal hanii<'»ny ot the organism and its adapta- 
tion tt» the environment- these require an adequate ex- 
plaiidTion. If the aigunient is pushed back to the origin <^)f 
organized beings and the question is raised whether chance 
combinalions of atoms or molecules could produce living 
btmgs c.ipable of reprtKlucini’ themscivt's, this question is 
still not decisive Assuming that they could, one may still 
a''k whence th»‘ organisation evident in molecules and 
atoms and whence the uiiifoimiTy and order apparent in 
their behd\»or. As bather Maurice K. flolloway puts it, 
n turning to the basic arcuinent ol St. TTionias’ Mth way : 

... in the very firs^ combination of the simplest ele- 
ments or gases, or whatever we call the primordial ma- 
terial being, there was activity. And being existential 
activit>, it was a determined kind of activity. Why did 
this first particle act tuis way ruthei than that? Why did 
it act at alP If it acted at all, it acted in a determined 
way, and if it acted in a iletcrmined way, it was ordered 
to this act And if it was ordered in this act, this order 
was intended. . , . Now a scientist, as a scientist, may 
not be expected to follow this reasoning, since it is 
philosophical rather than scientific; but it is not for that 
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reason any less ical or legitimate The scientist as a 
philosopher or maybe e\en as man should be able to 
see it, piovided he is willing to exereise his intelligence 
outside the bmit^ of a strictly positive scientific 
method ^ 

As this p.issagc shows. Catholic writers distinguish be- 
tween questions and methods of inquiry appropriate to 
natural scunce and those appropriate to philosoph> Sci- 
ence says the distincuishtd Catholic philosopher £tienne 
Gilstm, is concerned with dcscnbing Mhat natural things 
arc and how they interact it do^s not inscstigatc the wh\, 
the cause or causes ot their existence Why is there any- 
thing at all > \nd why do the things that exist act in 
regular * nd iinifonn wa^^^ Hiese qiu suons, says Gilson, 
arc Pietaphysic iJ questum^ demanding rm t aphysical an- 
swers Foi th< ir solution they requiic the whole Anstote- 
lian apparatus ot matcnal ethcicnt foimal and hnal 
causes To wave them aside as ‘ unseientifie ’ as if sci- 
ence exhausted th^ field of rational inquiry, is to restrict 
arbitrarily the scope ot re ason 

To ask the question wh\ out of an intinifv of possible 
combinations of phvsico ehcniicil tleintnls there has 
arisen the living and thinkinc being wi call man is to 
seek the cause why such a complex of physical energies 
as man actually is or exists In other words it is to in- 
quiie into the possible causes for the exisumt of living 
and thinking organisms upon earth The hypothesis that 
living substances m iv tomorrow be pioduced by bio- 
chemists in their laboratories is inelcvant to the ques- 
tion It a chemist evtr succeeds in turning out cells or 
some elementarv sorts of oiganisms, nothing will be 
easier for him than to say why such organisms exist 
His answtr will be 1 made them Our own question is 
not at all Arc living and thinking beings made up of 
nothing else than physical elements* It rathei is Sup- 
posing they ultimateh consist of nothing else how can 
we account tor the existent e of the very order of mole- 
cules which produces what we call life, end thought'^ 
Scientifically speaking, such problems do not make 
sense , . . When asked why there are such organized 
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beings, scientists answer: Chance, Now anybody may 
fluke a brilliant stroke at billiards; but when a billiard 
player makes a run of a hundred, to say that he fluked 
il is to offer a rather weak explanation. Some scientists 
know this so well that they substitute for the notion of 
chance the notion of mechanical laws, which is its very 
reverse. But when they come to explaining how these 
mechanical laws have given rise to living organized be- 
ings, they are driven back to chance as to the last reason 
it is possible to quote. . . Why should those eminently 
ratumal beings, the scientists, deliberately prefer to the 
simple notions of design, or purposiveness, in nature, 
tlie arbitrary notions of blind force, chance, emergence, 
MuUlcn variation, and similar ones? Simply because they 
much prefer a complete absence of iiitelligibilitv to the 
presence ot a nonscieiitific intelligibility."^ 

The distinction Detween the scientific and the philo- 
« vhic approach to nature is very common in Catholic 
Vk rising concerning evolution, but there art* signs that 
s.irnc writers regard this distinction, however valid and 
necessary, as an inadequate answer to the challenge of 
Darwinism and neo-Darwinism, in a recent article in The 
New Scholasticistn, Father Raymond J. Nogar lakes 
Catholic philosoj'hcrs to task lor relying on it too heavily: 

In the name ot professional respect [says Father 
Nogarl, the philosopher gives the biologist a free hand, 
having no interest or ci>nccm tor his theories until they 
patently and publicly conflict with some metaphysical 
principle. But when such assertions are made publicly, 
the ready reply is that the scientist is speaking out of 
bis field, as a philosopher, and (benignly) not a good 
one. What the philosopher apparently fails to under- 
stand is that when the Darwinist asserts openly that 
chance is the suflricienl reason for the organization of the 
world, and denies outright the existence of intrinsic 
finality among organisms, or [asserts] that organic 
agents simply do nor act for any purpose or end, he is 
calmly saying what is intrinsic to his biological theory 
of the evolution of species. This is not an unwarranted 
extrapolation, an inferential extension, of Danvinian 
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theory; it is inherent in the very theory itself, and has 
been all along. =*2 

If the significance of evolutionary biology for philosophy 
and theology is to be determined. Father Nogar continues, 
there must be co-operation between the biologist and 
the philosopher of nature, not mutual isolation and false 
respect. By way of illustration. Father Nogar examines 
the methodological problems involved in answering the 
question how far the fact of evolution may be said to have 
been scientifically demonstrated. He first points out that 
Darwin himself, although he believed that scientific evi- 
dence warranted the conclusion that animals were de- 
scended from four or five prototypes, regarded the hy- 
pothesis that all animals and plants were descended from 
a single pnrtotype as an inference grounded chiefly on 
analogy. Father Nogar then examines the opinions of two 
modem paleontologists, George Gaylord Simpson and O. 
H. Schindewolf, concerning the extent 10 which the fossil 
record corroborates the theory of monophylctic evolu- 
tion. He concludes that biologists today are no closer to 
being able to prove the descent of aU lising forms from a 
single prototype than Darwin was. 

Father Nogar’s main purpose, however, is not to show 
that monophylctic evolution has not been scientifically 
established. It is rather to urge the nccessitv ot close co- 
operation between biologists and scientifically-informed 
philosophers in establishing canons of biological method- 
ology as a first step in clarifying the philosophical and 
theological issues raised by evolutionary biology. 

The great disservice which modem thinkers have done 
fo the cause of scientific biology and natural philosophy 
by driving a wedge between these two approaches to the 
organic world is markedly apparent in the important 
question of the evolution of species Aristotle was much 
more wise and realistic when he founded and elaborated 
a systematic treatment of the world ot living organisms 
in which the natural philosopher and tne theoretical 
biologist were one in theory and in fact. Today, in the 
name of formal professional exclusiveness, these two 
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disciplines are estranged, completely inadequate and in- 
competent without each other. If, because of the wealth 
of details of organic data a^railuble to us today, it is 
practicable to have some division of labor, the two must 
of necessity be rewedded in professional co-operation. 
tor until the natural philosopher and the theoretical 
hiolni*ist, in a co-operative and professional effort, 
ehiboToie canons oj biological methodology, and apply 
th<^\e < anons to the best available data on organic 
process, the question of the fact and the theory of 
oiqanic evolution will remain an unverifiahle and unin- 
trlligihle matter to hothS-'^ 

Before leaving the subject of Catholic philosophy and 
cvolutiofiaiy? biology, let us see what a Thomi'^tic inter- 
pretation of evolution looks like. An example is pio- 
sjJed in J. R. E. Ramirez’s article ‘'The Ultimate Why 
bvolution,” published in the Darwin centennial issue 
o* f he Nevi^ Scholasticism. In this article Ramirez defines 
i v</ution as “the specific process which, entailing a mul- 
tiplicity of changes, constitutes the motion from one type 
el living material form to another type.” His question then 
js "Supposing final causality and supposing that evolution 
Is opeiative or has taken place, docs this process have a 
specific end or only as many ends as there are products 
of it; and if it does have a specific end, what is it?” In 
answering this question he first undertakes to show that 
the evolutionary process cannot be identified with the 
material beings entering into it or emerging from it, nor 
with change in general, nor with diversity of form as such, 
nor with the hierarchy observable among living organisms, 
nor with the known order of secondary causes. 

Evolut’on necessarily implies all these things but can- 
not be identified with them. . . , Once we concede that 
matter as such neea not necessarily imply evolution, 
we can see that neither does change, nor secondary 
causality: for these could still truly exist even if we had 
only local motion. As for a hierarchy of living beings, 
this could certainly be the result of direct creation. . . . 
Finally, diversity implies evolution least of all.^* 
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Since these things — ^matter, change, diversity, hierarchy, 
secondary causality — arc nioie ultimate than evolution, 
evolution cannot be their final cause. But can these things 
give the why of evolution? Examining this question, 
Ramirez concludes that although evolution cannot be 
said to exist for the sake of mattei or for the sake of 
hierarchy or of change per sc, it may be said to exist both 
for the sake of a special community of matter in diversity 
and for the sake of a special type of stcond^iry causality. 

The ultimate why ot evolution is to have oneness, con- 
tinuity, ancestry, a continuum of similitude in changing 
things ordered to diversity Evolution insures this con- 
tinuum diiectly, thiough matter, space and time, and it 
insures nothing else In a sense this continuum of ma- 
terial community may even be said to be what evolution 
w, what It signifies most profoundly but U is also its 
why, its end Evolution exists directiv for the sake of the 
continuum itsell, that in whatever intended change or 
whatever intended diversity, material things might pre- 
serve a certain kinship or similarity through a continuity 
as It were of ancestry or origin — ^an origin possibl> trace- 
able to a unique material form and to a unique act of 
ongination More simply, evolution exists that all mate- 
rial things might compiisc one taniil> in the deepest 
meaning of the teim 

Together with the fundamental purpose of material 
community, evolution has another end or purpose linked 
with but distinct from the first secondaiy causality 
Evolution exists that secondary causes related to each 
other or materially derived trom each other might exist 
and exercise their own proportionate efficient causality.-* 

If these arc the final causes of evolution, Ramirez con- 
tinues, many traditional objections agamst the idea of 
puiposivencss in evolution are without foundation. The 
randomness and planlessness frequently said to charac- 
terize evolution, its failure to move consistently m the 
direction of higher forms of organization, the failure of 
some organisms to develop fully, the evil inherent in the 
cycle of hfe and death — none of these constitutes a con- 
vincmg argument against purposivcness m evolution if 
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the purpose of evolution is not to “go somewhere” or 
to maximize pleasure and minimize pain but rather to 
achieve “tlie continuum of secondary causes and of ma- 
terial ancestry or community in changing things ordered 
to diversity.” “This very special community of matter,” 
Ramirez concludes, “wiD never cease to be realized so 
long as evolution continues.” 

As we have seen. Catholic thou^t distinguishes be- 
tween scientific theories and the philosophical views as- 
sociaied with them. The latter are then considered on 
their philosophical merits. In such a critique Catholic 
philosophy draws heavily, though not exclusively, on 
Aristotle. But Aristotle's is by no means the only philos- 
ophy capable of providing a critique of the mechanistic 
cosmology and nominalistic view of reality assumed by 
Darwin and other nineteenth century evolutiomsts. As a 
matter ol tact, evolutionary biology itself contained the 
scv'ds of a philosophical revolution Taken in conjunction 
wjtii exciting new developments m physics, it icndercd the 
Newtonian world machine as obsolete as Paley'c watch- 
maker analogy. It gave rise to new ways of looking at 
the universe. To Henri Bergson and William James it sug- 
gested that the universe was a dynamic flux that eluded 
tile abstractions of science and philosophy. For Charles 
Peirce it constituted a decisive refutation of nominalism 
and of the prevailing conception of the laws of nature 
as fixed and unchanging. To Alfred North Whitehead it 
suggested the idea that oiganism rather than mechanism 
was the key concept in the philosophy of nature. 

These mnovations in philosophy have had more in- 
fluence in Protestant than in Roman Catholic circles. 
Whitehead, in particular, has made a deep impression 
on Protestant thought. A comparison of Bishop Freder- 
ick Temple's views on evolution and religion in 1884 with 
those of his illustrious son, Archbishop William Temple, 
a half century later ivUl serve to suggest the extent of 
Whitehead's influence on Anglican theology. 

In Frederick Temple’s lectures, published two years 
after Darwin’s death, we find ourselves in the mechanis- 
tic world of the nineteenth century. For Bishop Temple, 
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as for Darwin, the theory of evolution was simply an ex- 
tension to the organic world of the Newtonian concept 
of nature as a law-bound system of matter in motion. 
Just as Laplace had explained the origin of the solar sys- 
tem by the nebular hypothesis, so Darwin had explained 
the origin of species by discerning the natural processes 
governing their extinction and modification. But this ex- 
planation, said Bishop Temple, did not destroy the tra- 
ditional arguments for the existence of God. A special 
act of creation may not have been necessary to give each 
species of plant and animal existence, but when evolution 
was traced back to its beginnmgs, however remote, there 
must stiQ have been an original act of creation — “crea- 
tion not of matter only, but of the vanous kinds of mat- 
ter, and of the laws governing all and each of those kinds, 
and of the distribution of this matter in space.” 

As for Paley’s argument from design, it too was sub- 
stantially unaffected by the theory of evolution. Bishop 
Temple declared. What was discredited was Paley’s con- 
ception of the manner in which the Creator had acted to 
bring about the adaptations evident m nature. Instead of 
an instantaneous act, there hid been a long, slow develop- 
ment, an unfolding of potentialities implanted in the 
original elements of matter. Such an evolving creation, 
exhibiting perpetual progress toward higher forms of 
life and higher modes of adaptation, afforded even more 
striking testimony to the wisdom of tlie Creator than the 
finished creation assumed by Paley. Whereas Paley’s 
argument left open the possibility that several designers 
had been at work, evolution required a single designer 
of the whole process. In short, the argument from design 
had been strengthened, not weakened, by Darwin’s work. 

There is still as much as ever the proof of intelligent 
purpose pervading all creation. The difference is that 
the execution of that purpose belongs more to the orig- 
inal act of creation, less to acts of government since. 
There is more divine foresight, there is less divine in- 
terposition; and whatever has been taken from the 
latter has been added to the former.^® 
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Despite bis vigorous defense of Paley, Bishop Temple 
could no longer legard the argument from design as the 
main pillar of natural theology Noi did he place much 
confidence m the traditional five ways of St Thomas 
Aquinas Instead, followmg the lead of Immanuel Kant 
and Bishop Joseph Butler, he rested the argument pri- 
marily on the moial imperative felt m every human breast. 

Tlie voice ^VJthln us which demands our acceptance of 
icljgion makes no direct appeal to the evidence sup- 
plied by the senses Wc are called on to believe in a 
suprenip Jaw oi duty on pain of being lowered before 
uur own consciences And this law duty goes on to 
assert its own supremacy over all things that exist, and 
that not a, an accidental fact, but as inheient in its 
esstnee And tfus •■upiemacj cannot be other than an 
•ecidcntal fact iinU ss it be not on!v iciual but intended, 
vnd intent. on implies personally and the law thus 
si ws itstll to be a Supreme Being clamning c*ir rever- 
ence and assuiiina Him‘*elf to be the Creator, the Ruler, 
and tlic Judge of all things that are Wc are to 

believe no^ because thv truth of this voice is proved in- 
dcpcndtntlv ot itself bat simplv because we are com- 
m indeu C oiroborative tvidente may be looked for else- 
where, but ihc mam, the piimary tvidence is within the 
soul 

In this ciigumeut. Bishop Temple yielded much of the 
ground occupied by traditional natiiidl theology m favor 
of a position prepared by one of the severest critics of 
that theology, Immanuel Kant But his retreat was not 
complete fic still u^ed some of the traditional argu- 
ments, including Paley’s physicotheology, but he regarded 
them as corroborative rather than dt monstrativc The 
fundamental pi oof of God’s existence was the still, small 
voice of conscience. 

Fuming from the writings of Bishop Frederick Tem- 
ple to those of his son William fifty years later, we enter 
a new world philosophically speakmg, a world m which 
A N. Whitehead is the presidmg philosophical genius. 
In this world of ideas organism is the basic concept. Na- 
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ture is no longer viewed as a self-contained system of 
matter in motion operating independently of the minds 
that observe it. Instead, it is a process of becoming, a 
process in which everything — ^the atom and the electron 
as well as the star, the crystal, and the sea urchin — ^be- 
comes what it is by interaction with everything else that 
is. In this universal process the mental activity of con- 
scious human organisms is of unique importance. Through 
their capacity to form “free ideas,” these organisms are 
able to grasp the nature and discern the historical de- 
velopment of the process itself. In so doing, they tran- 
scend the process. 

Same men [writes Archbishop Temple] have . . . been 
so overwhelmed by the greatness of the known world as 
to deny all significance to the knowing mind. But this 
fact of knowledge is more remarkable than all the 
varieties of known objects put together. For the mind 
which knows is in a perfectly real sense equal to what it 
knows ^ and in another real sense transcends it, unless 
what it knows is another mind which also knows. , . . 
That there should '^emerge” in the cosmic pnjcess a 
capacity to apprehend, even in a measure to compre^ 
hend, that process is the mo.st remarkable characteristic 
of the process itself. . , . 7'hus the cosmic process gives 
evidence that it is not only process, and history sup- 
plies the proof that reality is more than historicaL^^ 

But how is the emergence of knowing organisms 
within the universal process to be accounted for? Only 
on the assumption that the process is grounded in a Su- 
preme Mind which knows and thus transcends it. Arch- 
bishop Temple answers. Whatever emerges in the world 
process must have an adequate ground in that process. 
If one begins with the motions of valueless, mind- 
less matter or the transformations of mindless, value- 
less energy, he will have difficulty in arriving at intelli- 
gent, morally responsible persons. But if, on the contrary, 
he begins with the knowing, purposive activity of He Who 
Is, the facts of experience become intelligible. The scien- 
tist’s search for truth becomes intelligible. Man’s dis- 
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covery of beauty and goodness in the world becomes in- 
telligible. The great fact of human love and fellowship 
becomes intelligible. 

Personality exhibits itself supremely in purposes of fel- 
lowship or love — supremely, because here is it furthest 
removed from the mechanical or organic. Therefore it 
needs, for its full self-expression the existence of other 
persons, we take as our ultimate principle Personality, 
not only as purposive mind, but as mind of which the 
actual purpose is love, then the occurrence of persons 
within the World-Process is truly explamed by the prin- 
ciple to which that process is referred; and there is no 
other principle known to us whereby human fellowship, 
which IS the culmination of the PioccoS hitherto, is 
truly explamed at 

To assert the peisonality of the Ground of Existence is 
to a‘sert the doctrme of creation, Archbishop Temple 
continues. 

... if we begin with the world and find that it points 
us to a fHiisonal ground of its existence, the relation of 
the world to such ground of its beuig must be that of 
ereature to Creator, For the essence of the doctrine of 
Creation is not that God inaugurated the existence of 
tlic world at a particular moment of time, but that it 
owes its existence — not onlv its heginring — to His voli- 
tional activity. The doctrine of Creation denies that 
the world proceeds from the Divine Being by any prc>cess 
of inevitable emanation; it denies that God and the 
World are correlates, so that each depends upon the 
other for existence in the same wa> ; it asserts that 
the world exists because God chose to call it into being 
and chooses to sustain it in being. If he is personal, 
and if He is the ground ot the world's existence, this 
follows as an inevitable consequence . . . “Thou has 
created all things, and because of thy will they were, 
and were created.” 

This argument is as interesting for what it omits as 
for what it includes. There is, for example, no trace of 
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Paley’s watchmaker analogy, nor is there any appeal to 
“progress” as proof of the divine superintendence of na- 
ture and history. The point of view is evolutitmary, but in 
a very bioad, Whiteheadian sense. Process, rather than 
evolution, is the central concept. T he arguments ate strict- 
ly metaphysical, seeking an adequate cause for the exist- 
ence of knowing, valuing, loving persons. In this respect 
they represent a return to something like Thomistic nat- 
ural theology, though in a Whiteheadian, rather than an 
Aristotelian, context. Pinally, they manifest in a high de- 
gice the tendency in modern Chnstian thought to divorce 
natural theology troni reliance on tht specific content of 
natiiial snerice. The metaphysical demand foi an adequate 
cause of the existence of luinian heing'^ is equally relevant 
whether cmc adopts an cvc)hition:iT> or a non-cvolutioijar> 
point of view in biology. It can be evj<3ed only by denying 
the legitimacy ot the demand. 

Ocneially speaking, mode in biologists and paleontolo- 
gists have shown little enthusiasm for theistic interpreta- 
tions of evolution of the s<.nl \sl have described. Like 
Dai vs in most ot them have difficulty in discovering evi- 
dence of design oi puqiose m the processes of variation 
and natural selection. Yet. curisiusly enough, their voeabu- 
laiy is trequenti) replete with words that in ordinary usage 
imply purpose, striving, aspinilion, reali/atiou ot value. 
We can ilhistiau this schizophrenic disciepancy between 
formal philosophic attitude and everyday biological vo- 
cabulary with reference to the writiugs of Julian Huxley. 
Huxley is resolutely antitheibtic. In his iccent book Evolu- 
tion in Action, he declares that there is no evidence of 
design or purpose in nature apart from man and his pur- 
poses. Speaking of tlic inorganic realm, he says: 

Nowhere in all its vast extent is tliere any tiace of pur- 
pose, or even of prospective significance. It is impelled 
from behind by blind physical forces, a gigantic and 
chaotic jazz dance of particles and radiations, in which 
the only over-all tendency we have so far been able to 
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detect, is summarized in the second law of thermo- 
dynamics — the tendency to run down.®^ 

The world of living things, Huxley goes on, appears to 
exhibit intelligent adaptation of structure to tunction, but 
the appearance is illusory. Darwin’s theory, confirmed and 
extended by the science of genetics shows that the adapta- 
tion which prevails is an outcome of random variation, 
genetic recombination, and natural selection. Natural se- 
lection, declaies Huxley: 

. , . converts randomness into direction, and blind 
chance into apparent puiposc II operates with the aid 
of time to produce improvements in the machinery of 
living, and in the process generates results of more 
than astronaiuual improbabihty, which could have been 
ichieved in no other way. But it has its limitations. It 
js opportunist, «nd it is relative* at any one time it can 
oik<y produce results whiv.h are of immediate biologi- 
caJ advantage to iheir possessors, m relation to the par- 
ticular situation ot the moment. So it can never plan 
ahead or work to a complete dcMgn. Furthermore, it 
often leads life into blind alleys, from which there is 
no evohiijonary escape.'*^ 

In this passage we encounter at once the metaphorical 
vocabulary of much modem evolutionary biology. We are 
presented with the picture of a process, natural selection, 
which is blmd yet opportunistic. It has no directing pur- 
p>ose, yet it can lead life into blmd alleys. It aims at no 
realization of value, yet it produces improvements in the 
machinery ol living, if we ask what the term improve- 
ment could mean m a planless universe, we are told that it 
means “impiovcment of the various pieces of biological 
machinery by means of which livmg substance carries on 
the business of existence and survival.” Alternatively, 
biological impiovcment is defined as the realization of pos- 
sibilities. “Living substance,” says Huxley, “demonstrates 
its improvement during evolution by doing old things in 
new and better ways, by acquiring new properties, by or- 
ganizing itself in new forms, by increasing its e&clency 
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and enlarging its variety.” Now, it appears, “living sub- 
stance” has become pci sonified and seems to be engaged 
in purposive activity. This personification turns out to be 
Huxley’s basic metaphor. Huxley defines improvement, 
advance, progress, higher, lower, in terms of life’s progres- 
sive realization of its inherent potentialities. Improvement 
in a given group of animals takes place by a deployment, 
or divergent radiation, that enables the group to extend 
over more territory, to convert “more and more different 
kinds of materials into its own living substance” and to do 
so “more efficiently.” Progress, then, is “the way which 
leads to ever- fresh realizations of new possibilities for liv- 
ing substance.” It gives life mcreased etliciency in dealing 
with the ‘‘challenge" of the environment. It leads life “into 
regions of new evolutionary opportunity.” 

Each new deployment, after steadily advancing over its 
new terrain, conies to an impasse. There is sometimes a 
path out ol the impasse, but it is generall> a devious 
oiii ; it is through its twists and turns that life finds ils 
way into a new field of maneuver; and this marks the 
beginning ol another distinct step in progress.-^'* 

Tlic last and most surprising turn in the devious path 
of progress, Huxley tells us, was the appearance of man. 
IJving substance had by this time, the laic C'enozoic pe- 
riod, exhausted all the possibilities of progress but one. 

Only one feature remained capable of improvement — 
tlie brain organization and behavior. Only a greater 
flexibility of behavior, and a higher orgam/ation of 
awareness, enabled living substance to become capable 
of conceptual thought and symbolic language; and these 
. . . are the two distinguishing marks of man, and the 
basis of the latest deployment of lile.**'^ 

With the appearance of man, purely biological progress 
came to an end. Life had “transcended itself,” and evolu- 
tion became converted “from a mechanical toward a con- 
scious process.” The path of biological evolution was 
closed off, but in its place cultural evolution opened up 
vast new fields in which living substance could realize 
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new possibilities. And man, in becoming conscious of the 
whole evolutionary process, came gradually to know his 
own duty and destiny — “to be the agent of the world 
process of evolution, the sole agent capable of leading it 
to new heights, and enabhng it to realize new possi- 
bilities.” ’ Thus man, a free, intelligent, purposive agent, 
has a respi^nsibility to co-operate with and lead on to new 
heists a world process of evolution which, apart from 
man, has no awareness of its own possibilities, no aim to 
realize them, no intelligence to direct itself — a process for 
which the pionoun tt suffices. 

If this vocabulary of life’<j achievements, dead ends. 
Mind alle3's. self-transcendence, trials and err(»rs, exploita- 
tions of the enviionmcnl and forw'ard motion were c<in- 
hned to Huxley’s writings, it would not be of great sig- 
nificance. But It is very general, even among those who 
obj» (‘t to Huxley’s attempt to introduce woids like prog- 
ress ‘nd improvement into the language of biology. How 
art Wv to explain the persistence of such a vocabulary, 
plainly at odds with ihc philosophical beliefs of most bi- 
ologists.^ Alt these nictaphois harmless expressions em- 
ployed to enliven biological treatises that would other- 
wise be dull for the general reader? In some cases this 
may be the explanation. But the phenomenon is too wide- 
spread, the habit too in\ derate, to admit of so simple an. 
explanation. Does it not rather suggest that these scien- 
tists sense a creative element or ground in the evolution- 
ary process, however much their philosophical piccon- 
ceptions may dispose them to deny its reality? 

As a matter of fact, R. A. Fisher and Theodosius Dob- 
zhansky, both eminent geneticists, emphasize the creative 
character of organic evolution. It is creative, says Fisher, 
in (he sense that it has produced new kinds of beings and 
new levels of being, and also in the sense that its course is 
unpredictable and irreversible. The number of possible 
gene combinations in an experimentally mixed population 
*-f a few thousand wild Drosophila flies is so astronomi- 
cally large in relation to the number of flies involved that 
one cannot predict what adaptive combination will occur 
and thus form the basis for future developments in each 
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of the various experimental cages, Dobzhansky teUs us. 

Replicate experiments, with the same genetic materials 
and conducted in similar environments, otten give sig- 
nificantly divergent results. In some populations the 
changes may be rapid and in others sluggish; in some, 
balanced equilibria may be established and in others, 
one of the chromosomal types may be lost. . . . The 
replicate populations, though originally alike genetically 
and exposed to like environments, Jollow different evolu- 
tionary paths.'*® 

Although chance determines what combinations appear in 
a given cage, viability, or adaptation to the environment 
of the cage, determines which of these combinations will 
survive to provide the basis for future recombinations and 
future evolutionary developments. Thus, genuine chance 
is involved in evolution, but the determining factor is, as 
Fisher puts it, “the mutual reaction of each organism with 
the whole ecological situation in which it lives — the crea- 
tive action of one species on another.” 

Thus, wc come back to creativity. The fundamental 
question seems to be, not whether organic evolution is a 
creative process, but whether the idea of a natural cre- 
ative process makes sense without the inclusion in the 
process of a creative ground capable of envisaging the 
possibilities inherent in it. If such a creative ground is 
recognized as indispensable, tliore is a philosophical basis 
for speaking of the “achievements” of the evolutionary 
process, of man’s responsibility to assist in the realization 
of potential harmonies, and so forth. If a creative ground 
is denied, there is no rational justification for a vocabulary 
of this kind. Wc can say that natural processes have pro- 
duced a development that looks like progress trom our 
human pt)int of view. We can rhapsodize with Thomas 
Henry Huxley, Julian Huxley’s grandfather, about “Na- 
ture’s great progression, from the formless to the formed 
— ^from the inorganic to the organic — from blind force to 
conscious intellect and will.” But the fact itself, if it 
is a fact, must remain unintelligible, a mystery and a 
miracle* We can assert that blind force has produced con- 
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scious intellect and wiU, but we can never understand liow 
that could happen. Nor can we draw any conclusion from 
it concerning man’s moral responsibility as a free agent. If 
we attempt to do so, wc are simply talking nonsense. 
Thomas Huxley was wiser than his grandson on thiu point. 
His aigumcnt against Herbert Spencer’s evolutionary 
ethics in his famous Romanes kctuic applies with equal 
toice to Julian Huxley’s attempt to draw moial inspiration 
troin the progress of nature 

Why, then, are so man} modem biolomst*- reluctant to 
iccogni/e a creatm grourul ot organic evolution‘s Partly, 
one su'=pects, because they distoist phiiosiiphical rLason- 
ing Thi*^ attitude is dec pi \ mgrainca ui modern scientists, 
but there are powtrful toiee«- working to ovcicomc it The 
increasing urgency of itn population problem and of eu- 
g nic problems generally has sharpened the sense o( moral 
u spon Sibil ity anionir biologists It they art to discuss these 
pn blems intelligently, they philo^^ophizt Fven on 

ihe purely scientific level philosophical reflection is ur- 
gtiilly needed Ihe curious voe*abulary of evolutionary 
biology to which wt fiave alluded is a symptom ol a deep- 
‘•cated clash between inhcnted philosophical presupposi- 
tions and the demands of scientilic explanation 

Not all biologists and paleontologists ignore the phil- 
osophical and theological problems implicit in the subject 
matter they'^ study In ibt writing*^ of Fhcodosius Dob- 
-^hansky, L. C Birch, and others, xttcnipts have been 
made to relate evolutionary theory to the Christian doc- 
tnne of creation lo accomphsh this, the Australian zoolo- 
gist L. C Birch finds it ncwcssaiy lo i eject the omnipo- 
tent Creator of tiaditional Christian theology in favor 
of a Whiteheadian deity who achieves by persuasion such 
order a^ is possible m the occasions ol experience that 
make up the creatm advance of the universe. Creation 
by evolution is a slow, continuous process mvolvmg in- 
numerable trials and many failures, says Birch. 

Whatever be the inner nature of creativity, it assures us 

that perfection in any sense is not reached overnight ©r 

by any direct path. Nature appears rather to be a huge 
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experiment, and in that experiment, as in all experi- 
ments, there is room for accidents to happen. . . . Nat- 
ural selection is a selection of random mutations (ran- 
dom in relation to the needs imposed by the environ- 
ment at the time of the mutation); and many of these 
mutations do not persist for a single generation. But, 
despite the seeming waste and the indirect pathways to 
the adaptation of the living organism to its world, there 
docs emerge a coherence and an integration of the or- 
ganism which is its life. This is the nature of the crea- 
tive process in the living woild. Dob/hansky gave elo- 
quent cxprc>sion to this idea . . . when he compared the 
creative process with the production of a work of art. 
Both involve the risk of ending in failure. . . . fThisl 
modern understanding of the evolutionary process is 
not at all incompatible with what might be expected to 
happen if Uod is a God of persuasion rather than 
coercion.'^" 

Here again we see the influence of Whitehead’s phi- 
losophy. Although Birch gives his concept of creation a 
Christian twist by introducing the idea of the “cost of 
creation” (he discovers the pattern of the Cross “deeply 
woven into the very fabric of creation”), his view is 
more Platonic than Christian. It recalls Plato’s dentiur- 
gos fashioning a cosmos out of recalcitrant matter. Cre- 
ation ex nihilo, the (rhristian explanation of the act of 
existence, never comes up for discussion. 

Among Catholic scientists, the Jesuit paleontologist 
Father Teilhard dc Chardin has made the boldest and 
most ambitious effort to cast evolutionary theory into a 
Christian mold, in his book The Phenomenon of Man, 
he views evolution as “an ascent towards consciousness,” 
a “grtuid orthogenesis of everything living tov^'ards a 
higher degree of immanent spontaneity.” Morphologically, 
he finds this ascent manifested in the increasing compli- 
cation of the nervous system. Evolution is “a movement 
of consciousness veiled by morphology.” Human evolu- 
tion, in turn, is but the latest phase of a general develop- 
ment that must culminate in the union of all conscious 
souls in a transcendent focus that Father Teilhard calls 
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Omega, “the principle which at one and the same time 
makes this involution irreversible and moves and collects 
it.” 

The Phenomenon of Man presents a double cii allonge. 
As the work of a distinguished paleontologist it challenges 
current )>eispectivcs and theories in evolutionary science. 
As the cllort of a devout Jesuit to reconcile Catholicism 
with a thoroughgoing evolutionism it raises momentous 
i<isues for Catholic philosophy and theology. Father Teil- 
hard insists that he writes as a scientist, not as a philos- 
opher, but his conception of science is veiy broad. lie ap- 
peals to rational coherence rather than experimental veri- 
fication £i 3 the test of validity of his vision of nature. Such 
a criterion is more appropriate to philosophy than to 
science. But hi^ book is in»t therefore unimportant for 
science, as the American paleontologist George Gaylord 
Simpson seems to tliink. (Jn the contrary, it suggests a 
new way ol looking at old facts, and this kind of reorienta- 
tion has proved fruitful in science on more than one oc- 
casion. c3n the philosopliical level. Father Teilhard pro- 
vides a raiional basis for the metaphorical vocabulary 
habitually emplo>ed by Smipson and Julian Huxley with- 
out a shadow of philosophical justification. 

Wliciher Father Teilhard's finory can be reconciled with 
Catholic doctrine remains to be seen. The fact that Father 
Teilhard was refused permission to publish his ideas dur- 
ing Ills lift time would seem to indicate that reconciliation 
is impossible, but one must not judge hastily in matters 
of this kind The response to The Phenomenon of Man 
in C'atholic circles has been extremely varied, ranging all 
the way from extravagant piaise to contemptuous dis- 
missal. In an article entitled ‘‘Christianity and Evolution,” 
cited by an eminent Catholic anthioj)ologist as one of the 
best short pieces ever written on this problem. Monsignor 
Bruno de Solages, Rectoi of the Catholic Institute of 
Toulouse, praises the “magnificent coherence” of Father 
Teilhard’s view of evolution — “not materialistic, hut es- 
sentially spiritualistic, not pantheistic but thcistic, not de- 
terministic but directed by God, not immanent but re- 
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quiring the transcendental, not anti-Christian, but leading 
logically to the Christian supernatural.” 

. . . within the framework of a Universe no longer 
' cyclical as was the Aristotelian system — a great 
clock which eternally moves — but the Universe of mod- 
ern science — which is an evolutionary Universe, a Uni- 
verse in progress, and one which, unless it be radically 
absurd, must necessarily go in a certain direction — 
Father Teilhard de Chardin successively demonstrates the 
pcrson^tl immortality of souls, and the existence of a 
personal God, the motivating force of all this evolution. 

. . . And we find that the heart of these two demonstra- 
tions is really nothing else basically but the Aristotelian 
and Thomistic principle, desiderium naturae non potest 
esse inane. “The desire of nature cannot exist in vain.” 
Only, in place of applying this principle merely to the 
desire of a spirit, considered in its individuality, it is 
now extended to the totality of spirits, which is con- 
sidered in the evolutionary perspective of the whole of 
modern science, as an actual term of the Universe."*^ 

At the opposite pole of criticism. Father Raymond J. Nogar 
finds that, despite widespread non- professional enthusiasm 
for The Phenomenon of Man, “professional philosophers 
call it bad philosophy, professional theologians call it 
bad theology, professional poets call it bad poetry, pro- 
fessional scientists cjill it bad (mystical, which is worse) 
science, and, whatever its rhetorical advantage, profes- 
sional dialecticians call it impossible dialogue.” In view 
of these controversies among Catholics, a non-Catholic 
may perhaps be pardoned for suspending judgment con- 
cerning the probable effect of Father Teilhard’s writings on 
Catholic philosophy and natural theology.* 

We conclude, then, that natural theology, although it 
has suffered a decline in some quarters since Darwin’s 
time, is not as moribund as some writers have imagined. 

* Mere recently, the Sacred Congregation of the Holy Office has 
issued a warning to the beads of Catholic educational institutions 
that the works of Teilhard de Chardin “present ambiguities and 
even grave errors in philosophical and theological matters.” 
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Physicotheology in the form popularized by John Ray and 
William Paley is probably gone forever. It assumed a 
static universe in which the forms of the basic structures 
of nature were permanent and unchanging, designed by 
God to serve certain functions in the general economy of 
nature. Such a view could not survive the accumulation 
of evidence pointing to the mutability of the stmcturcs of 
nature, nor could it withstand the elaboration of the 
conception of nature as a law-bound system of matter in 
motion. But the larger question whether human experience 
aftords intimations or proofs of the existence and attri- 
butes of a Supreme Being tianscending yet immanent in 
the universe we inhabit is by no means closed. The facts 
and theories of t volution ar>' biology have settled nothing 
here, lor they are subject to an astonishing variety of 
philosophical interpretations, as anyone who reads James 
Coilms’ excellent study “Darwin's Impact on Philosophy” 
or James Street Fulton's “Philosophical Adventures of the 
Idea of Evolution 1859-1959” will sce.^^ Even the 
question whether an evolutionary view of reality in the 
manner of modern pioccss philosophies provides the true 
key to the mystery of the universe is still open. In 
any case, the key, whatever h may be, is not likely to be 
found without bringing man into the picture, without 
examining that curious creature who interrogates nature 
in the hope of understanding not only the world but him- 
self, his duty, and his destiny. To the subject of man as 
he appears in the light of tlie Darwinian revolution we 
now turn. 
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T Hh IDtA OF CRI ATINC. A SO( lAL SC ILNCE BY APPLYING 
the methods ot natural science to the study ol man 
and society is nearly as old as modem science itself. Adam 
Smith took Newton’s conception of natuic as a law- 
bound system ot matter m motion as his model when 
he repiesented society as a collection of individuals pur- 
suing their self-inierest in an economic order governed 
by the laws of supply and demand. In like manner, 
Herbert Spencer and his contemporaries felt the impact 
of Darwin’s theory of natural selection a century later. 

Theories of social evolution did not begm with Darwin. 
The first examples m modem times are to be found in 
the mid-eighteenth century, about the time that ideas of 
organic and cosmic evolution began to circulate in Western 
society. The same decade of the 1750’s that produced 
Pierre Louis de Maupertuis’ evolutionary speculations in 
biology and Immanuel Kant’s sketch of a nebular hypothe- 
sis m astronomy gave birth to Jean Jacques Rousseau’s 
famous Essay on the Origin and Foundations of Inequality 
among Men, in which Rousseau undertook to trace man’s 
development from a solitary, bestial condition to his pres- 
ent civilized state. Not that Rousseau believed in organic 
evolution. On the contrary, he msisted that man was the 
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only species capable of progress; man alone could per- 
fect himself by usmg his mteUect to improve his con- 
dition. Where, then, did Rousseau get the idea that man 
had begun his career as an inteUigent but relatively de- 
fenseless animaP Unquestionably he was influenced by 
travellers’ accounts of orang-outangs, wolf boys, and 
savage Hottentots But these were not the only source of 
his revolutionary anthropology. Rousseau performed an 
interesting thou^t experiment Whereas Thomas Hobbec 
and John Locke had arnved at their ideas concerning 
man’s natural state by thinkmg away the institution of 
government, Rousseau attempted in imagination to strip 
human nature of all attributes derived from society, m- 
cluding the marvellous attnbute of language. He soon dis- 
covered that man apart from society was httle moie than 
an animal, dependent for survival on the use ot his brain. 
Man’s distmguisiing faculty was his ability to perfect 
himself Hit verb perfect in this context diJ not mean to 
ai neve some ideal or fulfillment of human nature, 
whether individually or socially It meant <imply to im- 
prove one’s lot b> taking thought, by collaborating with 
other men in the same predicament, by learning to con- 
trol nature (and perhaps also one’s fellow man) foi one’s 
own benefit Perfection wa'- an endless process because the 
intellect could develop indefinitelv. Mental development, 
m turn, created new needs, new passions, new desires. 
Society arose, bnngmg m its wake property and the 
dommance of one man over others by force and fraud The 
whole pn^cess was morally ambiguous According to Rous- 
seau, writes Arthur O. Lovejoy m a brilliant essay: 

There is a dual process going on through history* on 
the one hand, an indefinite progress in all those poweis 
and achievemeuis vhich express merely the potency of 
man’s intellect, on the other hand, an mcreasing es- 
trangement of men from one another, an intensification 
of ili-wilJ and mutual fear, culminating m a monstrous 
epoch of universal conflict and mutual destruction And 
tlie chief cause of the latter process Rousseau, following 
Hobbes and Mandeville, found ... in that unique pas- 
sion of the self-conscious and social animal — ^pride, self- 
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esteem, le besoin de se mettre au-^essus des autres?- 

“A large survey of history does not belie these generali- 
zations,” Lovejoy adds, “and the history of the period 
since Rousseau wrote lends them a melancholy verisimili- 
tude.” 

In the early nineteenth century Rousseau’s misgivings 
concerning the progress of civilization were largely for- 
gotten, but his idea of tracing the evolution of human 
nature from brute-like beginnings took hold with a ven- 
geance. Theories of social evolution proliferated like 
mushrooms. The impetus to their elaboration came less 
from biology than from a growing awareness of change 
and improvement in social institutions and a growing 
conviction that man’s early condition had been a savage 
one. Taking progress for granted, social scientists en- 
deavored to discover its laws and stages. Auguste Comte, 
.for example, set for “social physics” (or sociology, as he 
later called it) the task of discovering “by what neces- 
sary chain of successive transformations the human race, 
starting from a condition barely superior to that of a 
society of great apes, has been gradually led up to the 
present stage of European civilization.” Like Rousseau, 
Comte regarded man as die only species of animal cap- 
able of evoludon. The dynamic of human progress, he 
declared, was man’s innate impulse to understand and con- 
trol the world he lived in. Man’s restless search for better 
understanding and control of the environment led him in- 
evitably from a theological to a metaphysical to a positive, 
or scientific, way of Ui inking. Physics and chemistry had 
already reached the positive stage, and biology seemed on 
the verge of doing so. The establishment of sociology as 
the science of the whole process of historical development 
would cap the climax and usher in the final stage of social 
evolution. In that stage, scientists would constitute the 
new priesthood; Auguste Corate, no doubt, would be the 
patron saint of the new positivist order. Meanwhile, 
human nature would have been transformed by the 
gradual decay of aggressive and selfish impulses. 

Karl Marx, too, developed a theory of social evolution 
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independently of theories of biological evolution. It was 
from the phDosopher Georg Friedrich Hegel that Marx 
learned to view human history as a dialectical process 
involving thesis, antithesis, and synthesis. But whereas 
Hegel has conceived the process as essentially spiritual, 
Marx interpreted it ‘"materialistically,*' that is, as an inter- 
action between human nature and its changing social and 
natural environment. Primitive man, said Marx, sought un- 
succcsslullv to control nature. Failing in this, he turned 
to subjugating his fellow man; thus he became the pris- 
oner of social lorces. Things, not ideas, mi^lded the course 
of historical development. The mode of production de- 
termmed the class structure and the ideological super- 
structure of society in every epoch. Pi ogress occuried 
only when contradictions developed between the chang- 
ing mode of pioductum and the existing class structure. 
First the slave s >cicty of antiquity gave way to feudalism, 
then feudalism to capitalist enterprise. Capitalism, in 
♦u’^n, vvas destined to >icl<l to a clas«ijess socialist so- 
cict>; human nature would be radically transformed by 
the elimination ol private property No longer en- 
.slaved by things, man would be free to shape his own 
destiuy Clearly Marx, like Comte, thought that history 
was going somewhere inexiirably and that the hisloricid 
process was ultimately redemptive of human nature. So- 
cial science was the study of the laws of historical de- 
velopment. It explained why and how change took place 
and indicated man’s duty and destiny. 

Not until we reach Herbert Spencer, whose first book 
appeared in 1850, do we find the idea of social evolution 
linked to the idea of organic evolution. Spencer was a 
staunch adherent of the free enterprise school of political 
economy founded by Adam Smith, Thomas Malthus, and 
David Ricardo. In essence he gave their doctrine an 
evolutionary and sociological twist, applying its concepts 
to the analysis of social evolution. According to Spencer, 
competition between individuals and races had provided 
the impetus to social progress from the earliest times. 
Primitive man had been wild and savage, as his barbarous 
condition required. Government was based on force and 
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fear. In the course of time, however, population pressure 
precipitated a struggle for existence, placing a premium 
on ingenuity and capacity lor voluntary co-operation. 
Some tribes and races responded to this challenge more 
effectively than others These survived and carried for- 
ward the banner of progress. As human nature improved 
through competition, voluntary co-operation supplanted 
force and fear as the basis of social order. Eventually, 
said Spencer, human nature would be so transformed by 
competitive elimination that gewernment would become 
unnecessary. Each individual would respect the rights of 
others as they respected his. All this would happen, of 
course, only if goveinincnt gave a lair held to all and 
favors to none, so that competition could p»*oduce its 
beneficent effects. Thus, nine years beiore Darwin’s Griffin 
of Species appeared, Herbert Spcncei made population 
pressure, struggle for existence, and survival ot the fittest 
the key concepts in a theory of sv^cial evolution. 

In biology Spencer was a Lamarckian rather than a 
Darwinian at this nine. He had been converted to La- 
marck’s theory of evolution about 1841) by reading Charles 
Lyell’s discussion of it in his Principles of Geology. Not 
until after Darwin had published h^ Gngin of Species was 
Spencer able to proclaim a grand synthesis ot biological 
and social theory in teiin*^ iT universal comp».tition and 
survival of the fittest Adopting Darwin’s explanation of 
biological progress, Spenctr proceeded to draw the anal- 
ogy to social progress: 

As with organic evolution, so with super -organic evolu- 
tion. Though, taking the entire assemblage of societies, 
evolution may be held inevitable as an ultimate effect 
of Ihc co-operating factors, intrinsic and extrinsic acting 
on them all through indefinite periods of time; yet it 
cannot be held inevitable in each pyarticular society, or 
even probable. A social organism, like an mdiviaual or- 
ganism, undergoes modifications until it comes into 
equilibrium with environing conditions; and thereupon 
continues without further change ot structure. When 
the conditions are changed meteorologically, or geo- 
logically, or by alterations in the Flora and Fauna, or by 
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migration consequent on pressure of population, or by 
flight before usurping races, some change of social struc- 
ture is entailed. But this change does not necessarily 
imply advance. Often it is towards neither a higher nor 
a lower structure. Where the habitat entails modes of 
life that are inferior, some degradation results. Only oc- 
casionally IS the new combination of factors such as to 
cause a change constituting a step m social evolution, 
and initiating a social type which spreads and sup- 
plants interior social types For with these super-organic 
aggregates, as with the organic aggregates, progression 
in some produces retrogression in others- the more- 
evolved societies drive the less-evolved societies into 
unfavourable habitats, and so entail on them decrease of 
size, or decay ol stiuctiue.-* 

In Spencer's view, the progress of humanity had re- 
sulted liom race conflict, from ‘‘a continuous over-run- 
ning of the less powerful oi less adapted by the more 
poNJ^erful or mote adapted, a driving of inferior varieties 
into undesirable habitats, and, occasionally, win extermi- 
nation of interior varieties ” Since pi ogress had been gen- 
erated in this way in the past, it would presumably con- 
tinue to result from the same causes in the future, but 
Spencer drew back from this conclusion. The revival of 
militarism m hurope in the late nmetceiith century 
alarmed him The inlegiation of simple groups into com- 
pound and doubly compound ones by military conquest 
had been cained “as far as seems either piacticable or 
desirable,” he declared- Progress in the future should 
result from “the quiet pressure of a spreading indus- 
trial civilization on a barbarism which slowly dwindles.” 
But what if barbarism were to revive in the form of 
Prussian militarism, challenging the supremacy of British 
industrial civilization? Suppose it were to establish its 
claim to cultural and racial superiority by armed might? 
Would not this be progress, the survival of the fittest? 

To these questions Spencer had no satisfactory an- 
swer . Having taken capacity to survive as the criterion 
of progress, he had no defense against the appeal to 
arms. He prized individual liberty above all thmgs, but 
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nature had little respect for freedom or individuality. If 
human history were but an extension of natural history, 
the prospects for individual liberty were dim and uncer- 
tain. Nazi race theory, not free enterprise, was the logical 
outcome of the biologizing of social theory. 

Where did Darwin stand in relation to these develop- 
ments? What was his contribution to the development of 
social science? Not the idea that human nature and in- 
stitutions had developed through successive stages from 
brutish beginnings. That idea had been expressed off and 
on for over a hundred years, to say nothing of similar 
speculations in classical antiquity. Not the idea that the 
historical process was subject to laws of development. 
That had been the common assumption of nineteenth 
century social theorists. Not the idea that social evolution 
was a continuation of biological evolution. Herbert 
Spencer had propounded this thesis tw^enty years before 
Darwin published his views. Not even the idea that com- 
petition and natural selection had been responsible 
for the progress of civilization. Here, too, Spencer had 
staked out his claim in advance. Nevertheless, Darwin did 
make a contribution to social thought. In the first place, 
he threw the weight of his enoriTK>us prestige behind 
Spencer’s idea that social progress had resulted chiefly, 
though not solely, from individual, tribal, and racial com- 
petition, Secondly, he converted the scientific community 
to the belief that early man was simply an antliropoid 
animal equipped with a better brain than his cousin 
anthropoids. This belief had been held by some social 
thinkers before Darwin, but it did not become a revolu- 
tionizing force in social thought until Darwin’s work made 
it a basic postulate of modem social science. 

It was precisely the necessity of showing as best he 
could how man’s distinctively human traits might have 
originated without a special act of creation that forced 
Darwin to become a social scientist and social philoso- 
pher. As would be expected, he relied heavily on his 
theory of natural selection to account for both the in- 
tellectual and the moral progress of the human race. “I 
suppose that you do not doubt,” he wrote to Charles 
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‘Lyell in 1859, “that the intellectual powers are as im- 
portant for the welfare of each being as corporeal struc- 
ture; if so, I can see no difficulty in the most intellectual 
individuals of a species being continually selected; and 
the intellect of the new species thus improved, aided 
probably by the effect of inherited mental exercise. I 
look at this process as now going on with the racer of 
man; the less intellectual races being exterminated.” ® 
Likewise with the moral sense. It was inevitable, said 
Darwin, that any gregarious animal reaching a certain 
stage of mental development should acquire a moral 
sense. Such an animal would become aware of the con- 
flict between its individual impulses and the demands of 
the group. If it acted contrary' to the demands of the 
group, it would feel a sense of shame and remorse, a 
sense of guilt. Cnee the moral sense had arisen in man’s 
primitive ancestors, it would develop by natural selection. 

A tribe including many members who, from possessing 
a high degree ot the spirit of patriotism, fideh^^y, obe- 
dience, courage, and sympathy, were always ready to 
aid one another, and to sacrifice themselves for the 
common good, wr»tild be victorious over most other 
tribes; and thi'i would be natural selection. At all times 
tliroughout the world tribes have supplanted other 
tribes; and as moral itv is one important element in their 
success, (he standard of morality and the number of 
well-endowed men will thus everywhere tend to rise 
and increase.^ 

But Darwin was aware of the tendency in modem so- 
ciety to inhibit natural selection from exerting its full 
power. 

With savages [he wrote], the weak in body or mind 
are soc>n eliminated; and those that survive commonly 
exhibit a vigorous atate of health. We civilised men, on 
the other hand, do our utmost to check the process of 
elimination; we build asylums for the imbecile, the 
maimed, and the sick; we institute poor-laws; and our 
medical men exert their utmost skill to save the Life of 
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every one to the last moment. There is reason to be- 
lieve that vaccination has preserved thousands, who 
from a weak constitution would formerly have suc- 
cumbed to smallpox. Thus the weak members of civilised 
societies propagate their kind. No one who has attended 
to the breeding of domestic animals will doubt that 
this must be highly injurious to the race of man. It 
is surprising how soon a want of care, or care wrongly 
directed, leads to the degeneration of a domestic race, 
but excepting in the case of man himself, hardly any 
one is so ignorant as to allow his worst animals to 
breed.® 

In passages like this, Darwin seemed to out-Spcncer 
Spencer in emphasizing natural selection as the archi- 
tect and agency of social progress. But he was not con- 
sistent in this point of view. Influenced either by his 
deep humanitarian feelings or his Christian upbringing 
or both, he noted that the agency of selection in de- 
veloping the moral sense had been partially supplanted 
in modem times by “the effects of habit, the reason- 
ing powers, instruction, religion, &c.’^ As a result of 
these influences, said Darwin, a higher morality had 
developed, a morality that extended men’s sympathies to 
“all races, to the imbecile, maimed, and other useless 
members of society, and finally to the lower animals.” 
Not “every man for himself and the devil take the hind- 
most” but “do unto others as you would have them do 
unto you” had become the maxim of human conduct. 
“Lool^g to future generations,” Darwin wrote, “there is 
no cause to fear that the social instinct will grow weaker, 
and we may expect that virtuous habits will grow stronger, 
becoming perhaps fixed by inheritance. In this case the 
struggle between our higher and lower impulses will be 
less severe, and virtue will be triumphant.” ® 

This was most encouraging, but Darwin failed to note 
that he had become involved in a serious contradiction. 
If human sympathies became extended to all mankind, 
to all races and nations, to the imbecile and the maimed, 
what would become of the competitive struggle and hence 
of social progress? Darwin’s “higher morality” would de- 
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stroy the basis of social progress by inhibiting the elimi- 
nation of the weak and unfortunate. Why, then, should it 
be called a “higher morality’’? Why not a “lower moral- 
ity*’ or a “higher immorality”? Thus Darwin, like 
Spencer, came face to face with the problem of the cri- 
teria of progress in a social science of historical develop- 
ment. Was prtigress to be defined simply as the production 
of more imd more gitlcd breeds of men, “higher” in the 
sense of possessing superior faculties? Could one assume 
that a rise in intellcetual endowment would be accom- 
panied by a rise in morality? The connection was not self- 
evident. Morcovei, what was the standard of morality to 
be? If the moral sense was nollung more than the voice 
of the tnbe or othci social group built into the individual 
by social training, how could there be general moral 
standards? Was not every group a law unto itself? Tinally, 
there was tiic interesting question how icligion could 
esf rcise a beneficial and refining influence on moral 
stardaids. hi the new ^'.ocial science, religious beliefs 
and moral standaids were regarded as forms of group 
adaptation to the environment. If there was a cosmic 
reality underlying religious behavior, the apprehension of 
that reality might possibly have a transfoniung effect on 
group mores. But Darwin recognized no such reality. He 
had. he wrote to a eoiiespondent, an inward conviction 
that the universe was not the result of chance. “But 
then,*’ he added, “with me the hoi rid doubt always arises 
whether the convictions of man’s mind, which has been 
developed from the mind of lower animals, are of any 
value or at all trustworthy. Would any one trust in the 
convictions of a nuinkey’s mind, if there are any con- 
victions in such a mind*?” " 

Thus, Darwin and Spencer bequeathed to posterity the 
dream of an evolutionary social science, a science con- 
tinuous with the science of biology, a science whose con- 
cepts were derived in large part from biology, a science 
that viewed man as distinguished from other animals 
chiefly, if not solely, by his superior intellectual powers. 
What has become of their dream in our own time? 

Among modem biologists, especially the neo-Darwin- 
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ians, the hope of an evolutionary science of man and 
society stiU bums bright. Like Herbert Spencer, Julian 
Huxley envisages a comprehensive evolutionary science 
embracing the history of the cosmos from its earliest be- 
ginnings in the dim recesses of time to its latest manitcs- 
tations in the evolution of man. 

Fvolulionary science IHuxlcv writcsl is a discipline 
or subject in its own right. But d is the joint product 
of a number of separate branches oi study and learning. 
Biology provides its central and largest component, but 
it h4*s also received indispensable contiiburions from 
pure physics and chemistry, cosmogony and geology 
among the natural sciences, and among human studies 
from hKdory and social science, archaeology and pre- 
hiMorv, psychology and anthiopologj As a result, the 
present is the first period in which we have been able 
to grasp tliat the universe is a process in time and to 
get a first glimpse of our true relation with it Wc can 
see ourseIvt‘s as history, and can see that history m its 
proper relation with the history ot the universe as a 
whole.** 

In working out this conception, however, the modem 
Darwinians differ in vanous ways from llieir nineteenth- 
century forebears. In the first place, they reject compe- 
tition and conflict as agencies of social progress. They 
point out that the term “fittest” in Spencer’s expression 
“survival of the fittest” is misleading if taken to imply 
some substantive excellence m what survives. The surviv- 
ing fittest, says Theodosius Dobzhansky, is simply the in- 
dividual who has the most grandchildren. Julian Huxley 
goes on to argue that competition within a species is 
never a source of evolutionary advance. One suspects, 
however, that the rejection of the Spencerian ideal of 
competition by modem biologists and anthropologists 
springs less from scientific certainties than from moral 
revulsion against the uses to which this idea was put 
by the Nazis. Selection by racial and national conflict 
has proved too frightful in practice to be endured in 
theoiy. Modem biologists prefer to minimize the role of 
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oatural selectioD in human history and to treat mankind 
as a single unit undergoing progressive cultural evolution. 
For the same reason, they lay much greater stiess on 
the uniqueness of man than Darwm's generation was 
prone to do. 

Man [says Theodosius Dob-^han!,k\] is a zoological spe- 
cies Hut this species has evolved pioperties so unique 
(iTid unprecedented on the animal level that in man the 
biological evolution has transcended itsclt Over and 
over again some biohi^isp mide themselves iidiculous 
by urging solutions ol human social and political prob- 
lems based on the assumption that man is nothing but 
an animal How dangerous inav be such false leys to 
human riddles i^ shown ly the liuiis ol one ol these 
errors —the race theorv ** 

But when one a Is in what the uniqucuv-s ol man con- 
s ts, the dilfcreDwe between mncueulh ind twentieth cen- 
tui V evolutionary biology n inows ag uu I hi usual an- 
swti is that man is di tingaishcd bj his conceptual ability, 
hciiec by language, lienee by the possession ol a culture. 
Man IS, H> (o ’-p» ak a culture -bearing, culturc-trans- 
niiliing diiiinal Hctv the inaitei is usually dropped, al- 
though It Is sonietiuie^ nob d »n passing that man is sub- 
ject to prrTound internal contradictions The center of 
interest becomes, not an . nalysis e>i human nature, a 
subject baicly nitnnon« d at the recent Darwin centennial 
sessions m ('‘hicago, but rather the discovery ol the laws 
and processes of cultural evolution On this subject, bi- 
ologists are somewhat inoie cautious than they used to 
be Ihey make it pcifectly clear that the transmission of 
culture through imitation and leainmg is decidedly dif- 
feient flora the transmission of genotypes through bio- 
logical reproduction, hence it forms the subject matter of 
a different science They di-claim any intention to bi- 
t>logize social theory On the other hand, they cannot re- 
sist the temptation to suggest a few analogies between 
biological evolution and cultural evolution. 

The biologist [writes Julian Hu\lcyJ knows how fruit- 
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ful has been the study of the mechanisms of genetic 
transmission for understanding the process of biological 
evolution. He can properly suggest to the humanist 
that a study of the mechanisms of cultural transmis- 
sion will be equally fruitful for understanding the pro- 
cess of human history. ldeals» rituals, symbols, trans- 
missible skills, beliefs, works of art — these seem to be 
the chief vehicles of this transmission. In addition to the 
self-reproduction and self- variation of material sub- 
stance, in the shape of genes, we now have to consider 
the self-reproduction and self-variation of mental ac- 
tivities operating through the various media of cultural 
inheritance. Our analysis of biological evolution as a 
proces.» has brought out a number of important facts and 
ideas — improvement, finite steps of advance, deploy- 
ment, and the rest. The biologist knows that they will 
not be diiectly applicable in detail to cultural evolution, 
but he can be sure that they have their human analogies, 
and that equally important ideas will emerge from the 
study of human history as an over-all unitary process, 
ideas which will escape detection so long as history is 
treated merely as a record of separate sequences of 
events.^® 

Viewed in broad biological and historical perspective, 
Huxley suggests, human development will be seen to in- 
volve an initial movement of divergence of human races 
and cultures, followed by a movement of biological and 
cultural convergence. The latter process will reach fruition 
in the establishment of a world community. “It is easy 
enough to make broad statements about the steps of ad- 
vance which have transformed the quality of human life 
and experience,” Huxley adds. “What is difficult is to 
discover just how any one step is effected, still more to 
distinguish desirable from undesirable change, and restric- 
tive from non-rcstrictive improvement. That is the job 
of the science of man.” 

Not all biologists are as sanguine as Huxley concern- 
ing the possibility of understanding human development 
by analogy to biological evolution. Instead of attempting 
to canvass biological opinion in this matter, however, let 
us turn to the social scientists to whom modem biologists 
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assign the task of erecting a science of culture. What has 
been the response among anthropologists to the demand 
for broad theories of cultural development? Generally 
speaking, contemporary anthropologists have had little to 
say on this subject. Early in the twentieth century a strong 
reaction set in against the social evolutionism of the previ- 
ous century. This reaction was due partly to the shatter- 
ing effect of world history on faith in progress, partly to 
dismay at the practical consequences of theories of racial 
conflict and supremacy, and partly to field research dis- 
ciediting the idea that all societies pass through the same 
stages in their historical development. The cultural relativ- 
ists stressed the uniqueness of the pattern of culture in 
each society and explained apparent instances of parallel 
evolution as results of cultural borrowing or independent 
invention. The functionalist school of anthropology has 
been even less intCiested in evolutionary pioblems. 

But although evolutionary theories are scarce in con- 
temporary anthropology, they are not completely absent. 
In ihe writings of the British prehistorian V'. Gordon 
Childe and tlie American anthropologist Leslie White 
nineteenth-century social evolutionism lives on, but with 
Spencerian and Marxian ideas curiously blended. As we 
have seen, Marx was essentially Hegelian m his approach 
to history. He had little use for Darwin except as a stick 
with which to beat religion and philosophical idealism. His 
colleague Lrcidrich Engels, on the other hand, was pro- 
foundly influenced by Darwin. With Engels began the 
process ot Darwinizing Marxian theory by emphasizing 
technology as the human animal^s mode of adapting to 
the natural environment. This way of looking at society 
and culture is nicely illustrated in the writings of Childe 
and White, both of whom aspire to base a strictly ob- 
jective, value-free social science on a biological-techno- 
logical interpretation of history. Cliilde, for example, 
adopts population increase as his cntcrion of progress, 
stressing its objective, biological character. “Historical 
changes can be judged by the extent to which they have 
helped our species to survive and multiply,” he writes. 
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Technology affords an equally objective criterion of prog- 
ress: 

The shaduf, the Persian wheel, and the electric pump 
are not three instances of one species of water-raising 
appliance, but three species in an evolutionary 
hierarchy. The position of each in the series is given 
objectively by the efficiency with which it performs its 
recognized function, and this can be evaluated with 

mathematical precision.^^ 

By this means, Childe concludes, the idea of progress 
can be vindicated against “sentimentalists and mystics.’* 
Childe concedes, however, that historical and archae- 
ological evidence fails to support the idea that every so- 
ciety or civilization progresses through pre-ordahied 
stages. Wlicu contradictions develop between the mode 
of production and the social structure, progress does not 
always result. The society may become paralyzed or 
fossilized and fail to advance. Even when different socie- 
ties in the same geographical region pass from barbarism 
to civilization, as in the ancient Middle East, the successive 
steps by which they make this transition do not exhibit 
even abstract parallelism. Instead, one sees a process of 
divergence followed by convergence through cultural bor- 
rowing and intenningling. 

Nevertheless, Childe is not ready to give up the idea 
of progress or the analogy between scx:ial and biological 
evolution. He views the historical divergence of early Mid- 
dle Eastern cultures as a process whereby a single rural 
economy became adapted to a variety of natural environ- 
ments. Culture, he explains, is “the means by which 
societies adapt themselves to their environment so as to 
survive and multiply, taking the place of bodily modifi- 
cations and instincts that ser>^e animals to the same end.” 
Progress occurs not so much in individual societies as in 
human culture as a whole. A particular society may be- 
come “over-specialized” (a favorite adjective among bi- 
ologists) and so fail to progress, but its tools, customs, 
and ideas, if they offer some advantage to the human 
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species, will be borrowed by other cultures. Thus, culture 
as a whole will advance indefinitely. New inventions, says 
Childe, are like biological mutations; they help societies 
to adapt to their environment. Among societies, as among 
organisms, there is a process of natural selection, not by 
war and battle (Childe is too good a Marxian to tolerate 
that) but by the survival and triumph ot societies that 
foster the development of science, the march of m- 
veution, and the expansion of productive forces. But why 
should m^htary conflict be excluded from this struggle for 
survival? Childe does not say. Only his aversion to war 
and his Marxian faith m the transformation of human na- 
ture through social revolution prevent his accepting the 
Spencerian conclusion toward which his argument presses. 

Leslie White’s interpretation of cultural evolution in 
terms of encr^iy levels bears a close resemblance to 
(Tiilde’s theory. Culture, White tells us, is: 

. . an elaboiate mechanism, an oigam/ation of exoso- 
i latic ways and means employed by a particular animal 
species, man, m the struggle for existence and survival. 

. . . Everything — the cosmos, man, culture — ^may be de- 
scribed in terms of matter and energy. The primary func- 
tion of culture is to harness and control energy so 
that It may be put to work in man’s service.^ 

White then proceeds to trace the main stages of man’s 
progress from the Old Stone Age to the present Power 
Age — a fascinating story of adventure and progress of 
a species lifting itself up by its cultural bootstraps from 
the status of a mere animal to a radically new way of 
life, a way destined to win mastery over most other spe- 
cies and to exert a powerful and extensive control over 
the natural habitat.” There is but one jarring note in 
White’s paean of praise to the hero Technology, Nu- 
clear technology, he warns, threatens to destroy civiliza- 
tion, “or at least to cripple it to such an extent that 
it might require a century, a thousand, or ten thousand, 
years to regain its present status.” 

The belief and faith that civilization, won at such great 
cost m pain and labor, simply cannot go do^n in de- 



96 Darwin and the Modern World View 

slmcrion because such an end would be too monstrous 
and senseless, is but a naive and anthropocentric whim- 
per. The cosmos does little know nor will it long re- 
member what man has done here on this tiny planet. 
The eventual extinction of the human race— for come it 
will sometime — wiU not be the first time that a species 
has died out. Nor will it be an «'vcnt ot very great 
terrestrial significance.*** 

Cold comfort this, but White does not leave us entirely 
without hope. Just possibly, he declares, there will emerge 
from the next war a victor suflicicnlly powerful to or- 
gaiii/e the entire human species within a single socal 
system ‘'Tben and only then will the curse of war be 
lifted and tlie way made fiee and open for a fuller and 
richer hfe.” 

Why the establishment of a single political state in the 
world mus< eventuate in permanent peace and a more 
abundant life for all mankind will not be immediately 
apparent to those who have read and pondered Aldous 
Huxley’s Brave New H arid or George Orwell’s 1984, The 
inveterate assumption underlying the gospel of progress 
is tlie assumption that the growth of science and tech- 
nology, of man's comprehension and mastery of nature, 
will neccssaiily produce an increase in human happiness 
and well-being. But is this true? Certainly there has been 
progress of a sort m Western society and, over the long 
view, for mankind as a whole. Life has become easier 
for many. Moic people have opportunities to study, to 
learn, to enjoy. Yet, strangely enough, man is not happy. 
He wants to know whence he came, whither he is going, 
and what he must do to find peace with himself and his 
fellow man. His mind grows w'eary thinking of indefinite 
progress onward and upward, of infinite future possibili- 
ties to be realized, when he is unable to realize a fraction 
of the possibilities of his present nature. 

And what are the possibilities of man’s present nature? 
We are told that we arc animals but not ordinary ani- 
mals. We have powers of thought and speech. We are 
culture-transmitting animals. Our culture enables us to sur- 
vive. But is culture nothing more than this? Socrates, 
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Sappho, Moses, Shakespeare, Newton, Bmstein — ^were 
they engaged simply m enabling themselves and others 
to adjust to the environment^ They thought there was 
more to it than that For them the dignity ot miUi con- 
s sted not m his power over nature hut in his power to 
discover beauty, truth, and goodness But these abstrac- 
tions have no standing in White’s SLience of culture 
ITie Slews of Childe and White should not be taken 
as tvpi<-d of modem Siicial science They have been 
sharply criticized not only by anthropologists who are 
•^keptjcdl of social cvolutiomsm general]} but also by 
those who approach the problem of social t\o1ution in a 
different way There arc, for example, the multi luiear 
cvolutiomsts, led b> Prole ssor Julian H Ste\\'ird of the 
Imiversiiy ol Him >is In his Theory uj Culture Change, 
published in 19'S5, Steward puts aside the scare h for laws 
guvcming ♦he development of hum in culture as a wiiok' 
}k* calls, instead foi cross cultural companions auned 
at discovennt* am^ expl lining the independent oceuirence 
of imilar enltun! eir institutional developments in dif- 
leient regions of the world — tot example, the roughly 
smular states of elevciopme'nt ot irrigation civilizations m 
the Far F jsl, the Middle F ast, and in Meso-Amcrica. 
Postuliting sequences of similar cultunl constcIHlions 
that succeed one mother * in a regular md predetermined 
way because of developmental 1 iws Steward aims at 
diseovenng the causes ol cultural change 

In devclopin <4 his thesis, Slewaid ''xphcitly rejects the 
idea that cultural evolution is an cx ension eil biological 
evolution or that it his any necessary connection with 
“prog^cs^ ” 

We must conchidi fh^ writes] that cultural evolution 
IS not distinguished from euitural relativism or histoncal 
parlicularism by an essential similarity ol its develop- 
mental scheme with th it of biological evolution, by the 
characteristic of increasing complexitv, or by the attri- 
bute of progress This *s not lo however, that evolu- 
tion lacks distinctive features The methodology ot fmul- 
tihnearj evolution contains two vitally important as- 
sumptions First, it postulates that genuine parcUels of 
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form and function develop in historically independent 
sequences of cultural traditions Second, it explains 
these parallels by the independent operation of identi- 
cal causality in each case The methodology is 

therefore avowedl> scientific and generalizing rather 
than historical and particularizing It is less concerned 
with unique and divcigent tor convergent) patterns ind 
features of culture than with parallels ind similari- 
ties which recur cioss culturallj Jt endeavors to deter- 
mine itcuircnt patterns and processes and to tormulate 
tile inti nclationships between phenomena in ttinis of 
Maws ' 

Stevvarei’s thcoiy c»f seici il t volution tfificrs from ninc- 
texnth ceiituiv theeirics m ils rejection ol biological an- 
akigics it> lick ol conccii) with the development ol man- 
kind as c whc>lc, and its indinerenee to the idea ot prog- 
res'- But It iclaiiis the view th it cultural developments 
arc subject to law and that adaptation to the environment 
IS an impoitant determinant <1 vocial change Cultural 
ecoliigy. Steward explains, must ‘upple^ment the usual 
hiMoncal appro icl ol anthropologv in e>ider te' determine 
the creative preKesscs luveilvcd in the ad iptatiim e>t cul- 
ture ter its cnvironnieiu Historians e^f eullurt obseiving 
the variclv of eultura) p«itlcins that develop in a single 
environment, tend to eewieliide that environment is much 
less iniptirtant than tlu culture pattern itsell Thev con- 
ceive this pattern as developmc accordinc to an inner 
dynamic that defies scientific foraiulation But this point 
of view, savs Steward, overlooks the wavs m which modes 
ot adaptation to the environment condition cultural de- 
velopment 

Although technologv and environment prescribe that 
certain things must be done in certain wavs if thev are 
to be done at all the »*\tcnt to which these activities 
are tunetionallv lied to other aspects ol culture is a 
purely enipirie*tl \ roblein In the irrigation areas 

of earl> civilizations the sequence of six.io-political 
foims and cultuie cores seems lo have bten veiv similar 
despite variation m nianv outward details or secondary 
features ot these cultures It it can be established that 
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the productive arrangements permit great latitude in the 
socio-cultural type, then historical influences may ex- 
plain the particular type tound. The problem is the same 
m considering modern industrial civilizations. The 
question is whether industrialization allows such lati- 
tude that political democracy, communism, state so- 
cialism, and pel haps other forms are equally possible, 
so that strong historical influences, such as diffused 
ideology--- e g., propaganda — may supplant one type with 
another, or whether each t\pe represents an adaptation 
which IS specific to the area,^® 

r rom this passtige it will be ^een that Steward, although 
not an economic drterminist, regards the inode of pro- 
duction (\iewcd as a method of adaptation to the physical 
env'ironijtent) as a chief determinant of the “culture core” 
in any society, a determinant whose modifications shape 
the cultural devcli'pment of the society. “C’ultures do, of 
* ourso, tend to perpetuate themselves,’' he writes. “But 
over the millennia cultures in different environments have 
cti mged tremendously, and these changes are basically 
traceable to new adaptations required by changing tech- 
nology and pioducti\e arrangements” Thus, Steward’s 
evolutionism is distinguished from that of Spencer, Marx, 
Childc, and White kss by its view oi man and his relation 
to naluie ihan its more modest pretensions. The bio- 
logical frame of relcrence is discarded, but its influence 
lingers on. 

Still another view of cultural e\c»lution is that pro- 
pounded by Alfred Louis Kroeber, vvhose death in I960 
marked the passing of the older generation of American 
anthropologists. In Kroeber’s work, the historian and the 
natural historian jostle each other for supremacy. Jn the 
last edition of ids famous textbook Anthropology, pub- 
lished in 1948, Kroeber claims the rank of a natural 
science for anthropology. 

Man. to every anthropologist, is an animal in the given 
world of nature; that and nothing more — not an ani- 
mal with a soul or immortality or destiny or any- 
thing else attached to him beforehand, hut an animal 
to be compared, us to structure and as to function, on 
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equal terms with other animals, and with the unshakable 
conviction that any special traits and auiiilies which 
may ultimately be assigned to him art to t\(tituatc ftom 
inquiry instead of being presupposed And quite p iral- 
lei, eultuic to evtiy anthropologist is a set of phenomena 
that inv iiubl\ ocv-ur in the world ol n dun wherever 
men appear in it- and cssentiilly oeeur c>nl> there - and 
whieh again arc to be stidiid coniparativi 1\ with com 
I icte equality of regard ^oi all such phenonitni and 
without prcappriis ils among them The'-e is no iconi 
in anthropology ft r a 'hied of ethnoeentneii\ ot 
hoi uni centric it* loi prcsaUiition> in f noi tif our eivi- 
li/ d on our nligioii oui philosophy oui stinJiids 
noi rxmi cither lor lesci vaiions of this piotlii r oi Ih d 
beliif IS hting too nt't k or too fine to be 'tii in J by 
ordiniry mt thods ot nituiat science 

Thu u why alone among vhd it cu tom r\ to e til 
the social sen. nets aiithiopokigv is ictogni/cd b\ as- 
troneiincis physicist chemiMs piolo^i ts anti bioloeish 
IS a 'iMer natunl sennet or at my i de is i pot nti il 
oni Oui ncomf lishnn nts itiav not yet be \ pnuc 
(H as sure is their' but wt are diooting td the same 
kii d ol m irks m i sitnil u w iv ^ 

Wrdiiig in this nioeid kroebex cm uideh Herbert 
SpeiKer lu developuig an domes between culture and liic, 
the superorganic anti the I'rLMnie \ eultuie is like i flora 
or a fauna C ultuic areas tt^cmlle floral or faunal are ts 
A cullUT*^ trad is like a species a complex of eiillure trads 
like a genus f)i i muly fhe^t et>ni[)!eses evolye like bio- 
logical poprulatmns the baste pattern endui > but under- 
goes nuidifnation in special environments Thus, alpha- 
betic writing, plow agriculture, and Hebrew C hnstian Mo- 
hammedan moneUhcism began as pure iiuenlions ‘cor- 
responding more or less to mutations oi senes ot muta- 
tions in organie nature ” Tn the ce^ursc e^t time the\ spread 
into vanou cultures, beconuiig adapted to circumstances 
yet retaining their basic pattern 

Kroeber recognizes important differences between cul- 
tural evolution and organic evolution hovcver He notes 
that basic cultural patterns axe fai less stable than the 
patterns conserved by heredity. They can coalesce as well 
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‘as diverge and ramify. “The tree of life is eternally 
branching, and never doing anything fundamental but 
branching, except for the dying-away of branches. The 
tree of human history, on the contrary, is constantly 
branching and at the same time having its branches grow 
together again.” In historical development, Kroeber 
adds, the qualities of uniqueness and irreversibility, pres- 
ent to some degree in organic evolution, become predomi- 
nant. Recorded history is “a series of objectively unique 
events whose major significance lies in their organization 
into distinctive patterns and not in Hhdelincd formulas or 
generalized denominators.” 

Kroeber’s anthropology presupposes a distinction be- 
tween the historical and the scientific approach to the 
study of phenomena. The historical approach (whether 
applied to human history, earth history, or cosmic history) 
aims at descriptive integration. I’here is an imaginative 
leconstniction of the past in which the temporal and spa- 
tial relations and the qualitative flavor of events are pre- 
served. Theories are validated by the general coherence 
they give to the events described. In science, on the con- 
trary, the concrete connections of phenomena in space 
and time are ignored in a search for repetitive processes 
that can be tested quantitatively and experimentally. TTie 
laws thus discovered are relevant to historical reconstruc- 
tion, but they are not themselves laws of historical de- 
velopment. 

With this distinction between science and history 
Kroeber bids farewell to the long-cherished dream of a 
natural science of historical development, a dream that 
inspired many nineteenth-century social scientists and still 
inspires such writers as V. Gordon Childe and Leslie 
White, 

If this dichotomous view is sound [writes Kroeber] 
there is no apparent room left for White’s evolution- 
ism as concerned with form-plus-sequence. The non- 
repetitive parts of what he so designates, like the evolu- 
tion of our universe, organic life, and human culture, 
are merely large histories. Other subjects in [White’s] 
evolutionism, such as the growth of organic individuals 
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or radio-active deterioration, are repetitive and there- 
fore are parts of the findings of science, in situations 
in which sequence and duration happen to be unusually 
conspicuous.'^" 

Krocber concedes that both the scientific and the his- 
torical approach are applicable in principle to all fields 
of human inquiry. He observes, however, that the sci- 
entific approach has worked best on the inorganic level 
“and decreasingly in the successively superposed ones.” 
Historical inetbcxl, on the contrary, has been most suc- 
cessful on the psycho-socio-cultural level. Thus, although 
Kroeber does not completely abandon hope for an even- 
tual science of culture (dealing presumably with repeti- 
tive cultural processes), he stresses the need for expand- 
ing the use of historical method in anthropology. Even 
repetitive processes, he declares, are unlikely to be dis- 
covered without historical research. Functionalist anthro- 
pologists dream of constructing a non-historical social 
physiology from studies of existing societies and cultuies, 
but they forget tliat experiment and control, the essential 
tools of the physiologist, are not available in the study 
of man. To overcome this handicap, antliropoiogists 
must resort to historiciil method. They niiist abandon their 
exclusive preoccupation with non-literatc societies and 
avail themselves of the enormous wealth of material fur- 
nished by the records of civilized history. Here alone, 
says Kroeber, will they find sufficient data for the study 
of cultural change. 

Putting precept into practice. Kroeber produced his 
monumental Configurations of Culture Growth, in which 
he undertook to investigate “the frequent habit of societies 
to develop their cultures to their hij^cst levels spasmodic- 
ally; especially in their intellectual and aesthetic aspects, 
but also in more material respects.” In this >vork, he puts 
aside the question of the causes of cultural change, de- 
claring that the anthropologist must discover how cultures 
have behaved before attempting to explain why. From 
Kroeber’s other works it is plain, however, that he does 
not restrict himself to technological, ecological, or econ- 
nconic interpretations of culture change. He discusses 
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changes produced by “the biological play impulse in its 
cultural expression,’* by restlessness and boredom, by re- 
ligious experience and philosophical rcflecticm, by cultural 
lag and social revolution. Far from being dismayed by the 
diversity of causes producing cultural change, Krocbcr 
seems to revel in it. History, he declares, is “too richly 
varied” to be reduced to a simple succession of stages. 

Having brought the whole range of human history with- 
in the scope ol anthropology, Kroeber has difficulty in 
maintaimng the attitude of scientific objectivity he has 
prescribed for anthropologists. Jn the last cditiKUi of his 
AnthropoIoi*v, the tension between Kroeber the natural 
scientist and Krocbcr the humanist and historian is all too 
apparent. Anthropoh^c> is defined as “the science of 
groups of men and their bchavKU and productions,” a 
science conterned with “generalized findings as to how 
culture operates” Out also with “the inaj )r developments 
♦ >f the history of culture ’ I be reader is warned that there 
IP “no re>om tor a shreel of ethnoceniricitv or homini- 
ceiitricity” in anthropologv, >et he reads, no doubt with 
considerable pride and satisfaction of man's “progies^” 
and “advaiiceiucnt” in the Stone Age, of “richer’' and 
“fuller” cultures contrasted to “thin and meager” ones, 
all viewed parts of “the story of our collective human 
achievements.” 

As if sensing a certain homini-centricily in this lan- 
guage, Krocbcr endeavors to define progress objec- 
tively. He undertakes to show tliat some levels nf human 
culture are higher than others in ‘ much the same way 
that a mammal is higher than an Ordovician sponge or 
brachiopod,” But lie is no* content, like Childe, to adopt 
a purely biological criterion of progress, to regard 
man’s ability to maintain himself in ever increasing num- 
bers as proof of progress. He acknowledges the cumula- 
tive character of science and technology, but he also 
cites the decline of magic and superstitition and of “in- 
fantile obsession with the outstanding physiological events 
of human life” as evidence of progress. 


All in all [he explains], retarded cultures seem infan- 
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tile both in their unabashed preoccupation with bodily 
functions and in their disregard of other human lives 
as compared with the gratifications of the ego. In this 
sense, advanced cultures may be described as psycho- 
logically more adult. Hence their unwillingness to in- 
terest themselves in personal physiology, but their con- 
cern about humaneness .22 

Kroeber’s vindication of progress, though less naive 
than Childe’s, is not as objective as he thinks. Doubtless 
the facts are more or less as he represents them, but 
the conclusion that these developments constitute prog- 
ress involves some far-reaching value judgments. Chiide 
was content to take survival and the multiplication of the 
human species as his criterion of progress (even this 
criterion yields a dubious result in an atomic age), but 
Kroeber obviously employs something more than a bio- 
logical criterion. There is a hangover of the biological 
point of view in his statemeni that songs, poems, and 
philosophies are “pleasurable outlets for excess energy 
rather than responses to actual needs,” but he seems to 
feel that poetry, philosophy, and science are worth- 
while whether they have survival value or not. As for 
“humaneness,” why should one be concerned for man- 
kind as a whole? Dogs arc not concerned for the survival 
or progress of dogkind. It may even be, if Darwin and 
Spencer were right, that too much humaneness will re- 
tard the progress of mankind by preserving the sickly, 
the malformed, and the stupid at the expense of the 
virile and intelligent. If so, why should increasing con- 
cern for man as man be a mark of progress? 

It appears that Kroeber’s resolution to view man and 
other animals with equal regard has involved him in 
contradictions and difficulties. Man turns out to have 
some attributes a priori so far as his operations as an- 
thropologist are concerned. These attributes are implicit 
in the anthropological investigation itself. They do not 
“eventuate from inquiry,” at least not from scientific in- 
quiry. Anthropological inquiry would be impossible if 
man were not a rational animal capable of intellect and 
sciezice. Nor would it be undertaken if its value were not 
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presupposed. In such an inquiiy, moreover, it is a fore- 
gone conclusion that magic and superstition will be re- 
garded as providing less insight into reality than scientific 
methods and that the growth of scientific attitudes will 
be viewed as constituting progress. Anthropology does 
not presuppose, however, that the anthropologist will 
value humaneness above the gratification of his own 
ego. li he docs so value it, he will not do so as scientist. 
The dignity of man is a scientific concept. Neither is 
progress, for at bottom it presupposes a vision ol some 
potential hamion> of man’s nature, individual and social, 
which is valued for its <>wn sake rather than for the 
sake of survival. Progress presupposes ficedom and re- 
sponsibility, the actual efficacy ol the ideal. It implies 
the spiritual unity of mankind, a form ol unity unknown 
in other animal species 

The tensions implicit in the cimeepl ot scientific an- 
thropology are made the object of explicit analysis and 
Inflection in the writings Robert Redfield, author of 
the wcll-kni'w’n classic folk SiHiet\, Rcdfieid sees two 
tensions or polarities in anlhiopok^gical thought. On the 
one hand, the aiiihropok»gist is tom between the desire 
to consider man object iveJ> as an animal sharing the 
characteristics ot all life and the necessity to appieciate 
subjectively his distinctively human quality, "‘a quality 
not shared, or ver>' little shared, with other forms of life.” 
On the other hand, the anthropologist oscillates between 
an historical approach to human cultuie, in which the 
qualitative, spatial, and temporal connections among cul- 
tural phenomena arc preserved, and a scientific Jtpproach, 
in which these connection^ are disregarded in a search for 
recurrent proce«se« and generalized theories. In the nine- 
teenth century, says Redfield, anthropology was both his- 
torical and generalizing, taking culture-in-gcneral and 
the evolution of culture-in-gcneral as its subject. In the 
early twentieth century, interest shifted to the study of 
particular societies, mostly non-literate. The functional 
school of anthropologists attempted to develop an anat- 
omy and physiology of social and cultural sj'stems. An- 
other school, looking to the humanities rather than to 
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natural science for conceptual models, stressed the im- 
portance of total cultural pattern in determining social 
behrivior A third school examined the interaction of 
personality and culture, emphasizing the influence of 
typical life experiences on the genesis of individual and 
social character-structure. All thice schools assumed 
that every society or cultuic v\as an organic whole, “an 
outgrowth of matter and life . subject to analysis by a 
relaiively detached mind” Societies and cultures were 
“placed side by side, m timcks'. ectuivaknct ” The his- 
torical dimension of human culture wa> largely disre- 
garded, but the dine toward ^ciintilic objectivity was 
counterl alanced in some dwgicc by tlic eflort to enter 
syinpatheucally mtti the nuntil univeisL ot the ptopks 
studied in ord^,r lo unde i stand thtir value systems, per- 
sonality structure, and world view 

The primitive cultuie oi socitiv |wnles Redfield] is a 
complete world, a mental unnust with its own special 
cast or characlcT, and to Kgin to make the science \ou 
must come to live in some mcasuu, withm such a world 
and see it fiom tin lusidt out lo understand it so is 
an intensely human espencme lo present it to others as 
a human whole is tin ad »ior unlike ihe work of the 
novelist or the histoiuigi iphcr It is this f i^t, and not 
that nioitil and svmbohc iitc is torbiddeii to science — 
whis'h It is not--tha* makes our learning in a broad 
sense humanistic \ et althougli human wholes as hu- 
manly e\pcritnL.cd b\ those who live within them are 
our subject matter, this subject m lUei can then be seen 
again b\ us from the outside, under the e>e of univer- 
sality in more abstiacl terms And thus is science made 
of It * 

More recently, Redficld continues, anthropology has 
reacquired a broad historical p.frspeclive and an interest 
in a genera] human nature This has come about pn- 
manly through the inclusion of peasant and rural socie- 
ties and cultures withm the scope of anthropological re- 
search Whereas in 1923 the well-known British an- 
tliropologist A. R. Radcliflc- Brown restricted social an- 
thropology to the study ot non-literate peoples, by 1944 
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hw urging anthropologists to invcstigitc civilized so- 
ticties as well Since that time litid icstaich on literate 
ind pielitciatc peoples has begun to nv iJ research on 
primitive tribes This broadening of interest has ahcctcd 
the ’s\hole anthropological enterprise When pe isant so- 
cieties m China India and South -\incriea are the obtcct 
oi rese i-" h it becomes impossible to ignore the histoneal 
dimensKn of cuituie Once a Min anthiopologs comes 
tree to face with the probkm of cultural evolution, 
^^hethLl JOed legumal or ve^iidNMde Onc^ mote our 
interest is both historical and g nt i ili/inp ’ savs Rcd- 
held At the mie time tlu ♦elision between the scientitic 
ind the historical huminislie pole, of inthropokigy is re- 
newed a id me leased 

In om of his list bool rht 1*i nnu\( World and Its 
f ninsforn atum Rtdh le! l4vS up a lew tlu problem of 
in n« iriiisition ii< n> i |riv.\ilj td to ti\ili/ed condi- 
tior He Kvogni e* the importance of tjj tee line )Iogical 
t''in foimalioii' descriKd by ^ tiord n C hi'Jc but he 
eloubl*- the adequuN vf a pure!, U ehnologic il uu r|>reta- 
tion o\ cultural evolu^um 

Ific >.rc it translv r n ilKMs ol hum init\ [writes Rtd- 
lieUJ] ne or Iv in pari iepv.Tied in tenns 4>f the revolutions 
111 tevhnoiogv wiih result im men isc< in the number 
eif piopie hvinj: togethtr Ihvre h ivt ilso occuned 
chmges in tiu thinkmg md \ lining ot men which may 
also be c illeo radic il md indeed re\olutK»nar\ lnnc^a- 
tions I ike chinge^ in the Uchnieal ord r these ch inges 
in the intellectual and moral h bits of men become 
themselves generative of far re lehinj^ Uianges in ihe na- 
ture ot human living Fhev el noi levial ihcmselves m 
events as visible and pa»^cicular o do mitenal inven- 
tions or even i)wi>s as mere mg ce'mplexily in the 
s\ stems ot ',i>eial relationships Nor is it pel haps pos*i- 
ble to j^^cKidle the morif transformations with limited 
perioels of time a-, we can associate technological revolu- 
tions V ith particular spars of ye< rs Yet the attempt 
to identify some of the transformations m men s minds 
can be made * 

Rcdfields argument presupposes a distinction between 
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the technical order and the moral order in human stx:ie- 
tiLs The moral order mcludes “all the binding together 
of men thiough implicit convictions as to what is light, 
through explicit ideals, or thiough similantics of con- 
science ” The technical order includes ‘all the other 
forms of co-ordmation of aetivit> which appear m human 
socn tics ” 

The technic il onkr is th it oidti which lesults from 
niutuil usefulness from dclibcrUc coticion or from 
mtie utili/iliori of the same nu ms In the tCwhnicil 
order nun iie bound b\ thHiy or »rc theinsclvis 
things ihey ire oigmi7< I h> n ers^it oi cxpcdicncv 

The expulsion of the teelmie il uder di inK crates the 
K)cal moi il orders in the ngions whtiw it develops, Red 
held explains But thi puKcss involves gun as well as 
loss It ptves the wa> lor the devek*pment of new and 
more inclusive moral ordeis through the mllucnec of 
“great ide is “ 

Through civili7i ion people ue not onlv confused or 
thrown into disbelief ail a loss of will *0 live Through 
civih/ition jIso people are stii ml tcel lo moral crcituc- 
uess Civili/ition is ils> iJt is m historv It i*- new 
visK>n fresh and bold insights perteplions and te ich- 
ings of leligio i^ luti dhie il tiuih which could not hive 
come about hid thcr not been expansion of the tech- 
nical Older which is the nrst and obvious aspect of 
Civilization 

Obviously, Redficld has tome a long way fre>m the 
view that man is simply an animal with a superior brain 
developing a variety of cultures in m efiort to survive 
amid changing circumstances Childe’s treatment of ideas 
as “chiefly more or less adaptive to the technicdl (eco- 
nomic) order” seems totally inadequate to him He 
speaks of ‘moral croativeness ’ ntw vision ’ ‘fresh and 
bold msights,” “perceptions and ttachmes of ethical and 
religious truth ” By way of illustration he cites Plato’s 
ideas and the monotheism of Ikhnaton, Judaism, and 
Chnstianity He praises the great world religions as “the 
hrst great expansions of moral order to transcend the 
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local community and the local culture and to embrace all 
humanity” and stresses^ the similar role played in modem 
times by ideas of permanent peace, a single N\orld order, 
universal human responsibility, and umversal human 
rights. 

Only civilization could bring about the circumstances of 
moral tonflict m v^-hich these ideas could arise and the 
means tor their ttansmission and reflective development. 
Civilization is a dimension of human experience. 

The great idea, moving among many traditions and in 
newly tmubled minds, is now' an agent ot change, a 
shapci of tlie moral order 

This is all very inspiiing, but it Ives the question of 
the truth of the fresh insights and bold visions that shape 
and move histo*^ "I hereby it envelops the source ot their 
creativity in inyskry Tt may be true, O'. Rcdfield sug- 
gests, that ideas arc ixiwcrtul in prop( rtion as they are 
un’versally applicable. Kut the uruvcrsahiy an idea is 
no guarantee of its truth <>i ol its ethical and t* ligious 
creativity. Rtdficld begins by deliiiining “moral order” 
in a purch descriptive way without raising the question of 
the vahditv (‘f any ‘‘in.citic moral oidtr, but he diies 
not hold this atlilude con‘'isterjtly. As he dc^c^lbes the 
growth of wider and wider moral orders, he implies that 
the emerging new' order is better and truer than the local 
moral orders left behind. Iht rise and pi ogress of civiliza- 
tion then becomes a creative process in which the ex- 
pansion of the lechnicat aspect of human culture stimu- 
lates the spontaneous moral creativity of the human 
mind. The possibility that man may be averse to know- 
ing and doing the good or that the vision of righteous- 
ness may come to him through an initiative not his own, 
overwhelming him with a sense of his own unworthiness, 
seems not to occur to Rcdheld. Moral creauvity is as- 
sumed, not explained. 

RedJieJd does, however, face the problem of the rela- 
tivity of values in his last chapter, entitled “The Trans- 
formation of Ethical Judgment.” Here he tates issue 
with Kroeber’s dictum that anthropology has iici room 



110 Darwin and the Modern World View 

for any shred of ethnocentricity or homini-centricity. 
“My ethnocentricity,” Redfield writes, “appears in the 
positive valuations I have placed on the increase and 
widening of humane standards, for are not such stand- 
ards a special pride of Euro-American civilization? And 
my homini-centricity is patent: i have placed myself 
squarely on the side of mankind, and have not shamed to 
wish mankind well.” Kroeber’s dictum becomes difficult 
of application when one shifts from the study of primi- 
tive tribes to the study of Nazis, Russian communists, 
and Ku Kluxers, Redfield observes. Even in the case of 
primitive tribes, strict objectivity is not easy: 

It is that disturbing fellow, the living human individ- 
ual, v'ho makes trouble for the scientist’s stern principle 
of perfect objectivity. Whenever the anthropologist looks 
at him, something human inside the anthropologist stirs 
and responds. It is easy enough to be objective toward 
objects; but the human individual refuses to be only an 
object. When he is there before you, he Insists on being 
judged as human beings are judged in life, if not in 
science,^® 

This process of judging and valuing is inseparable 
from the anthropological inquiry, Redfield insists. Kroe- 
ber’s evidences of genuine human progress presuppose 
civilized standards of truth and right. Civilized man 
judges the scientific and moral ideas and practices of 
primitive peoples by criteria he does not expect them to 
apply to him. In so doing, says Redfield, he recognizes 
that there has been a transformation of judgment with 
respect to both truth and right in man’s passage to 
civilization. No civilized man really believes that the 
standards left behind are as good as those that have been 
acquired. Progress is no illusion. It is implied in the 
anthropological enterprise itself. 

Redfield’s Primitive World and Its Transformations 
shows clearly the complications that arise in anthro- 
pology once the spiritu^ dimension of man’s nature is 
recognized. If ideas and ideals can be social forces in 
their own right, if they can be something more than ex- 
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pressions of class interest or libidinal drives, the an- 
thropologist’s search for laws and mechanisms of cul- 
tural change encounters senous difficulties. Moral in- 
sight, if it exists, is insight into some reality — into human 
nature as it is and as it may be, into man’s total situation 
in the universe. If the doctnne of monotheism is creative, 
its creativity is presumably related to its truth. Or can 
false doctrines be creative? Merely to ask such ques- 
tions IS to ie\eal how unsusceptible they are of purely 
scientific answers Tlieir solution requiit* a philosophy 
of human nature and histoiy it piesupposts a nieta- 
physic. The idea of histoiy or nature-historv as a crea- 
tive natural process is not a stlf-evident one Sennee is 
relevant to it, but science cannot verify it 

Much of the difficulty in these matters aiises fiom the 
perennial human tendency U» fall into what Whitehead 
calls “the fallacy c»f misplaced concreteness.” In the 
effort to deal with man hy the method*' of natural science 
wj must peitorce overlook those aspects of iiuman nature 
and culture that do not readily lend themsclve to form- 
ulation m scicntilic terms We concentrate attention on 
those aspects of the subject mattei that seem amenable 
to oui methvxl — man’s animal organism, his social needs, 
and the stabihzing social influence of religious and moral 
beliefs After a while wc forget what wc have left out. 
We begin to think we are looking at the whole reality. 
Culture becomes simply a mode of adaptation to the en- 
vironment, morality simply a means of preserving social 
solidarity, religion nothing but a way of discharging in- 
dividual and social tensions, and so on. This goes along 
very well until wc are recalled to the concrete world by 
the necessity of at cion. Then wc can no longei evade such 
quest ons as whether there are dimensions of reality in- 
accessible to science, whether some truths can be known 
only from the point of view of a responsible moral agent, 
whether religious beli**fs relate to a reality that is more 
than scxrial. It there are such truths, such dimensions of 
reality, the apprehension of them may be a cause of ac- 
tion. But how can science hope to calculate the influence 
of such causes on the total action situation? 
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rhe attempt of modern social science to avoid ques- 
tions of this kind is fraught with danger The danger 
arises from the fact that there is no neutral ground with 
respect to them fo suspend ludgmcnt is to decide for 
practical purposes that there arc no such truths, no 
such dimensions of icalily The assertion that science 
can neither verify nor disprove them gives nse imper- 
ceptibly to a conviction that there is no way m which 
thc*r validity can be tested But where there are no tests 
of vilidity, theie is no truth or filsity There is only the 
bare tact of bcliet If the ultimate ends of action heve 
no bans in the structure of reality, there is little point to 
science The passion for st lence then appears as an odd 
pulcrciue on the part I'f the scientist for a certain kind 
of activity I his is precise]) the situation m which Dar- 
win found himself at the end of his spiritual evolution 
Scunce had become his passion the only thing that 
made life bearable, but its ultimate significance was no 
longer clear to him He wa« sure that he had been right 
in devoting his lile to seienct, but he could not say why 

We conclude, then, that Darwin’s influence on social 
thought has been a mixed one' Insofar as he opened a 
vast new pcispcetive b) showing man’s orgimc rilation 
to the animal kingdom, he took his plaec among the few 
greatest contnbutors to human knowledge Insofar, how- 
ever, as he reinforced Ikrbcn Spencer’s emphasis on 
individual, racial, and national competition as the source 
of social progress, insof ir as he minimized the differences 
between man and other animals, insofar as he encouraged 
the idea that the methods of natural science are fully 
adequate to the study of human nature and society, inso- 
far as he Ignored the moral ambiguity of human progress 
and allowed himself to think that science coald support 
Itself without philosophy and religion, to this extent he 
contributed to the growth of misconceptions whose evil 
effects we still combat 
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O Nr WONI'fRS V»H\T DaRWIN WOUl D HAVE TO SAY 
it he could view the contempoiar^ intellectual 
scene. Doubtless be would be delighted with the progress 
of evolutionary biology, especially the developments in 
genetics, ecologv, and human paleontology. In the last 
of these he would be astonished at the bewildering array 
of fossil hominids reaching back nearly a million years 
into geological history. He would find the experts agreed 
in postulating the animal origin of man’s body but unable 
to agree as to the precise line of descent. The British an- 
thropologist Wilfrid E. Le Gros Chirk would present him 
with ‘*a graded morphological scries, arranged in an 
ordered time sequence, linking Homo sapiens through 
early Mousterian man, pre-Mousterian man, and small- 
brained Pithecanthropus, with the still smaller-brained 
Australopithecus/' the whole scries comprising “a re- 
markable confirmation of the connecting links postulated 
and predicted by Darwin's hypothesis of the descent of 
man.” ^ At the same time, however, he would hear 
Clark’s collaborator Louis S. B. Leakey reject this pic- 
ture of man’s ancestry as “wholly contrary to known 
facts and ... at complete variance with what wc know 
happens in other animal groups.” * 

113 
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With respect to the origin of man’s distinctively hu- 
man attributes, Darwin would be disappointed to find 
matters little advanced beyond his own speculations in 
The Descent oj Man. He would be discouraged to hear 
J. S. Weiner of the Anthropology Laboratory at Oxford 
University describe this subject as ‘‘one large baffling 
topic on which our evolutionary insight remains meagre.” 
Equally disconcerting would be the testimony of the 
British neurologist Macdonald Critchley concerning the 
difflculties inherent in a purely Darwinian conception of 
the origin of language: 

It was implicit in this particuUir hypothesis as to evolu- 
tion that differences between human and animal struc- 
ture and function are matters of degree. Were this 
principle to be firmly established, then it would be diffi- 
cult to avoid the idea that animal communication leads 
by insensible gradations to the faculty of speech in 
man. There are numerous linguistic objections to this 
view however. It is important to realise, too, that lan- 
guage does not stand alone in this matter and that 
there are other weighty considerations which lead to the 
well-nigh inescapable conclusion that some potent 
qualitative change occurs at a point somewhere between 
the anthropoid and Homo sapiens. . . . No “missing 
link'* between animal and human communication has 
yet been identified.^ 

In the social sciences Darwin would encounter the 
greatest change of all. He would find evolutionary prob- 
lems largely neglected and his own theory of social prog- 
ress through natural selection in great disfavor. In the 
current emphasis on man’s uniqueness as a culture- 
transmitting animal Darwin might sense a tendency to 
return to the pre-evolutionary idea of an absolute dis- 
tinction between man and other animals. 

In the wider field of philosophical and theological is- 
sues connected with evolution Darwin would find a situa- 
tion familiar in general outline but novel in detail. At one 
end of the spectrum of opinion, he would discover reli- 
gious fundamentalists like those his own day, at the 
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other end cosmic evolutionists seeking to comprehend 
the whole of reality in evolutionary terms in the manner 
of Herbert Spencer. Between these extremes he would 
encounter the various intermediate positions described 
in these pages, and many more besides. In the Christian 
world he would meet with concepts of revelation and in- 
spiration unfamiliar to him, with new developments in 
biblical scholarship and interpretation, with varieties of 
natural theology quite different from Palcy’s design argu- 
ment, Among professional philosophers he would find 
evolutionism no longer in vogue, abandoned to philo- 
sophically-minded astronomers and biologists, its place 
lakf*n by existentialism and logical analysis. Above all, 
he would sense a deep moral and spiritual unrest, a pro- 
found questioning of much tliat his own generation U>ok 
for granted. 

How would Darwin react to this situation, so familiar 
vet so strange? Would he endorse thi gospel of cosmic 
progress preached by Julian Hu\1ey and others’, or would 
he view it with the same suspicion and reserve he showed 
toward the cosmic evolutionism of Herbert Spencer 
and John Fiskc? Would he ^till hold that the differences 
between man and other animals are differences of de- 
gree, capable of being explained by the theory of nat- 
ural selection, or would he accept instead the view of the 
British lunithologist David Lack that “an essential part 
of human experience and human nature lies outside the 
terms of reference of science,” and that “the claim for 
which Darwinism stands, that man has evolved wholly by 
natural means, is a philosophical and not a scientific 
claim”? ^ Would he abandon and repent his emphasis 
on individual and racial competition as the dynamic of 
social progress, or would he regard the contemporary 
avers on to this view as a soft-headed refusal to face 
facts? Would he still be hopeful of indefinite future prog- 
ress in science, civilization, and morality, or would he 
share the cyclical view of his grandson Charles Galton 
Darwin, w^ho, in his book The Next Million Years, holds 
out a Malthusian prospect of recurring periods of war, 
famine, and excess population alternating with occa- 
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sional golden ages of artistic and intellectual achieve- 
ment? 

We cannot know what Darwin’s thoughts would be if 
he could survey the course of ideas and events since he 
wrote, but we can state our owd conclusion Although 
Darwin contiibuted powerfully toward shaping the domi- 
nant world view of the twentieth century, he settled noth- 
ing in eillicr philosophy or theologv. This is not surpris- 
ing in view of the relations between sacnce and world 
view. Every great scientific synthesis stiniulatCN cfTorts 
to v^cw the whole of reabt> in its terms, and Darwin’s 
theory' of natural selection was no except u>n But the 
views of reality that originate in this wav are not them- 
selves s^'ientific, nor are they subject to scientific verifica- 
tion They attempt to make sense not only of the facts 
“out there,” held at arm’s length by the observer, but 
also of the facts “m here,” facts such as our avsareness 
of our own act of existence, our appreciation of beauty, 
our sense of moral accountability, our communion with 
the source of being. Facts of the latter kind lie dost to 
the heart of reality, but they do not Knd themselves to 
scientific formulation. Attempts to explain them scien- 
tifically end by cxplaminp them a^^ay But science itself 
then becomes unintelligible, A scientist is a pci son seek- 
ing insight into the harmony of things I he harmony and 
the human spirit seekmg to comprehend it are there lust. 
They are pre-scientihc Darwin seems never to have 
grasped the implications of this fact. He had a profound 
intuition of the harmony of nature, of hci “endless forms 
most beautiful and most wonderful,” but he disp-usted 
his intuitions. He distrusted them, his autobiography 
shows, because he feaied that they could be explained 
scientifically as holdovers from man’s animal past. Hav- 
ing doubted the reality of spint, he suffered the spintual 
consequences of his doubt. There is no escape from re- 
ality, least of all from spintual reality. Insofar as our own 
world view, deriving from Darwin, Freud, Maix, Comte, 
and innumerable other sources, denies the reality of 
spirit, whether human or divine, we too must pay the 
price of that demal. 
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